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CHAPTER 1 
General Introduction
Thesis Luis Carlos Dominguez.indd   6 08-02-21   12:42
7
Surgery is an essential component of global health, welfare, and development (1). At least 30% of 
the global burden of disease is surgical (2). The sustainability of the provision of surgical care 
depends, to a large extent, on the surgical workforce (1). Educating and training future surgeons 
is therefore crucial in this endeavor. Unfortunately, there is a global shortage of surgeons that will 
threaten the safe provision of surgical care in the coming years, especially in low- and middle-
income countries (LMICs) (3–5). The Global Health Observatory data repository (World Health 
Organization) estimated this global shortage to be 939,943 in 2017 (6). One of the most important 
causes of this shortage is that surgeons and residents leave the profession (1,4), mostly because 
of retirement, death, brain drain, and perceived poor salary and quality of life (4). While influx of 
young surgeons should compensate for this shortage, also here the numbers are insufficient. 
Reasons are multifactorial and vary per country, if present, including a limited number of medical 
school graduates (4), little interest of medical students in pursuing a surgical career (7,8), scarce 
infrastructure of and investment in residency training at the local level (1), and attrition of active 
residents from training programs (9,10).
Especially the latter, residents’ attrition, has become a global concern during the last years. 
Referring to the proportion of residents that does not complete postgraduate surgical training 
(11), attrition varies geographically. While it appears to be high in Pakistan (38.6%) (12), followed 
by the United States, Canada, and the United Kingdom (18% - 20.4%), lower numbers have been 
reported in Australia and New Zealand (15%) (13), the Netherlands (8.4%) (14), and West China 
(8%) (15). Several studies that explored the problem of attrition before and after its appearance 
focused on active residents with serious intentions to leave training, which concerns some 12.6 
to 58%  of surgical residents (16–20). The consequences of attrition are large; not only does it 
have an impact on the provision of surgical care as previously mentioned, it also dramatically 
affects the individual and programmatic level. More specifically, residents who leave surgery often 
feel demoralized because of wasted time and resources (21–23). Most of them go on to pursue 
non-surgical residencies (56-62%), particularly anesthesiology, radiology, or family medicine 
(24–26). Programs, on the other hand, experience more selection and training costs (23,27), as 
well as difficulties to replace the residents who left (28–30). 
In the first half of the present chapter, we will categorize the available research on residents’ 
attrition from surgical training into three general perspectives: an individual, a programmatic, and 
a sociocultural perspective (Table 1). After having described each perspective and its gaps, we will 
shift the focus away from attrition and onto persistence. Then, in the second part of this chapter, 
we will present the research questions and elaborate on how theory can help us to answer these. 
At the end of the chapter, we will present the context of the studies and a general overview of the 
four empirical studies included in this dissertation.
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Residents’ personal attributes contribute 
to attrition.
Sex, pregnancy, age, ethnicity, marital status, 




Factors in the surgical residency program 
lead to attrition.
Location and type of programs, year of 




The social and cultural factors embedded 
in the dynamics of surgical training in the 
workplace influence attrition. 
Negative behaviors toward residents 
(bullying, harassment), workload, work 
pressure, burnout.
Residents’ attrition from an individual perspective
From an individual perspective, previous research has pointed to various demographic factors as 
causes of attrition, including sex, age, ethnicity, marital status, and pregnancy. Despite the vast amount 
of studies, it is still difficult to determine their definitive role. For instance, the available evidence has 
offered contradictory findings regarding the role of sex  (9,10), age (16,31,32), marital status (32,33), 
and ethnicity (33,34). Other studies, moreover, have refuted the idea that certain specific factors 
would predict attrition, as was the case of pregnancy in a recent systematic review (35). 
In the same vein, another group of studies explored the role of residents’ traits in mediating 
attrition, such as behavioral styles, psychological profiles, and grit (23,36,37). However, these 
studies had limitations. The traits were not generalizable to different training contexts and had 
not been subject to longitudinal assessment throughout the surgical program, which prevented 
them from being fully accepted as predictors of attrition. Finally, yet other studies focused on 
previous academic performance (38,39), residents’ personal interests (e.g., arts, sports) 
(31,38,40), and financial concerns during training (41–43). The role of these factors in mediating 
attrition, however, remains inconclusive up to this day.
Residents’ attrition from a programmatic perspective 
Similar to the previous perspective, research from a programmatic perspective has focused extensively 
on the programmatic factors that contribute to attrition. Different systematic reviews have 
demonstrated that attrition and thoughts of leaving occur in the early years of training, especially in 
the first and second years, but continue throughout the program, albeit at a lower rate (9,10). What is 
more, the proportion of surgical residents that progresses to the next year of training is lower than in 
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non-surgical specialties (44). Although not conclusive, attrition seems to be higher in military programs 
than in civilian programs (32,34) and also higher in programs with great reputation (45) and with a 
long-standing tradition of attrition (16,34). The number of residents being trained simultaneously (size 
of the program) remains a controversial factor in attrition (46). At the same time, the available studies 
on the role of working hour regulations in attrition, too, are inconclusive. Interestingly, some studies 
have reported that attrition rates have actually gone up after these regulations were introduced 
(9,24,25), while others have not confirmed that association (47,48). Finally, the role of selection of 
students has gained increasing attention due to its purported potential to diminish attrition from 
training programs (27); its real effectiveness, however, remains limited. 
Residents’ attrition from a sociocultural perspective 
A third perspective on attrition we find in the literature is concerned with the influence of 
sociocultural factors in the surgical training workplace. Central to that viewpoint is the idea that 
modern surgical training, at least in Western educational contexts, is still characterized by rigor, 
hierarchy, high demands and competitiveness for residents (49–51). These features have been 
suggested to be instrumental in residents’ development: they would prepare residents for a 
rigorous career, ensure their learning and acquisition of “a healthy aversion to mistakes while also 
building resilience” (52). Moreover, it has been argued that residents must be able to deal with 
such stressors and fatigue because surgical practice requires that capacity (50). Nonetheless, 
these same features of training might also explain why the surgical workplace is a place where 
negative behaviors, such as bullying, discrimination, and harassment, more easily take hold 
(13,53). A recent systematic review indeed reported high rates of bullying (37.7% - 40.3%), 
discrimination (22.4%), and harassment in surgical training (31.2%) (54), with few variations in 
their prevalence across North American, European and Australasian countries and Japan (20,55–
59). Additionally, the said features of training contribute to a high level of demands placed on 
residents, such as workload, pressure for efficiency and standards, and strict compliance with 
work schedules. These demands reduce the quality of residents’ education if they are prioritized 
over their teaching, feedback, and operative autonomy (60,61). The negative behaviors, high 
demands, and stress contribute to residents’ attrition in two ways: They are key components of 
the poor educational culture of training programs (13,20), and they contribute to residents’ 
burnout (62,63), an immediate precursor of attrition (20,64). Sadly, in the case of surgical 
residents, the burnout rate reaches as high as 58.39% (45.72% –70.04%) (65).  
Fortunately, however, initiatives have been undertaken worldwide to eliminate excessive working 
hours (48) and negative behaviors in the workplace (13,66), and to improve the learning environment 
(67). Although these initiatives were developed in the past 20 years, they may not have been 
implemented equally in different countries and training programs yet. Additionally, their intended 
outcomes are inconsistent and are influenced by local cultural factors and the social dynamics of 
programs (20). 
General Introduction
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The positive side of the coin: How do surgical residents persist  
in training? A missing link in the puzzle of attrition
Most of the aforementioned studies looked at the problem from the perspective of residents who 
tend to leave training. Only a limited number of studies, however, have looked at it from a positive 
side (68–70), an approach that calls for an elucidation of what the vast majority of residents 
actually do to persist in training. Persistence is defined as “the voluntary continuation of a goal-
directed action in spite of obstacles, difficulties, or discouragement”(71). 
A key concept in such a positive exploration of the problem of attrition is residents’ “work 
engagement,” which is the opposite of burnout. While on the one hand work engagement 
depends on residents’ intrinsic motivation to craft their working conditions, on the other it 
requires specific actions on the part of institutions and surgical departments to ensure such 
conditions are favorable (e.g., working schedules, supervision). The former actions by residents 
are coined “job crafting” (72). The assumption that residents’ job crafting and work engagement 
are linked to persistence in surgical training has not yet been studied in depth.
Another aspect that deserves attention is the role of supervisors and leaders. To date, not many 
studies have looked at the role of leaders or surgeons and how they help transform their residents 
to craft their jobs, while enhancing their work engagement. Introducing a leadership perspective 
might reveal how surgeons understand and reflect on their role as educators, reject unacceptable 
behaviors, promote residents’ well-being, share values, and deliver high-quality education.
The research mentioned above is dominated by a quantitative positivist epistemology and only 
weakly supported by qualitative evidence. Qualitative research will add information from a 
different angle and may assist in understanding the important issues of attrition and persistence 
and in promoting the latter. 
Research questions
This PhD dissertation aims to further our understanding of residents’ work engagement and 
persistence in surgical training. To this end, it addresses the following two research questions: 
1. To what extent do surgical residents feel that they possess job-crafting abilities and which 
job-crafting mechanisms do they use to enhance their work engagement to persist in 
training? (Studies 1 and 2).
2. How do supervisors’ leadership styles relate to residents’ job-crafting abilities from the 
perspective of both residents and supervisors? (Studies 3 and 4).  
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Theoretical framework 
THE JOB DEMANDS-RESOURCES THEORY
Early in the present century, scholars and organizations started to take an interest in burnout. In 
2001, Maslach, Schaufeli, and Leiter, a group of American and Dutch researchers, defined burnout 
as a syndrome of high emotional exhaustion accompanied by high depersonalization (cynical and 
negative attitude toward work) and/or low personal performance. Burnout has become a serious 
issue in different occupations, including the health professions, because of its relevance to negative 
outcomes at work. The scope of research on burnout grew in two directions. The first strand 
focused on the identification of common burnout symptoms. The Maslach Burnout Inventory 
(MBI), for instance, was developed and rapidly accepted for that purpose (73). The second strand 
sought to explain why burnout occurs. One of the most accepted explanations was offered by 
Demerouti and colleagues in the Netherlands who introduced the Job Demands-Resources 
(JD-R) Model (74). In this model, burnout was the result of high job demands, which were defined 
as “the physical, psychological, social, or organizational aspects of the job that require sustained 
physical and/or psychological effort and are therefore associated with certain physiological and/or 
psychological costs” (74). Workload, work pressure, and conflicts are examples of such demands. 
Interestingly, these researchers found that people, even in the face of high job demands, might not 
suffer a burnout if they have certain specific working conditions, known as job resources. These 
were defined as “the physical, psychological, social, or organizational aspects of the job that are 
functional in achieving work goals, reducing job demands and the associated physiological and 
psychological costs, or stimulating personal growth, learning, and development” (74). Autonomy, 
feedback, and collaboration at work are but a few examples of such resources. 
The earlier findings on the predictors of burnout encouraged researchers to test the relationship 
between job demands and resources. In particular, Bakker and Demerouti found that a specific 
type of “positive” demands that require effort but that potentially promote personal growth and 
achievement (such as responsibility and new projects), may, in the presence of adequate resources, 
initiate a “motivational process” (75). They coined such positive demands “challenging demands.” 
In this research, the authors drew attention to the concept of “work engagement.” In earlier 
studies, Maslach and Leiter had already conceptualized “engagement” in terms of its respective 
scores on the MBI, which were the exact opposite of burnout: low scores for exhaustion and 
cynicism, and high scores for accomplishment. The JD-R model elaborated on that 
conceptualization, as well as on its measurement. Work engagement refers to a “mental state 
where employees feel full with physical energy (vigor), are enthusiastic about the content of their 
work and the things they do (dedication), and are so immersed in their work activities that time 
seems to fly (absorption)” (76). To assess that construct, Schaufeli and colleagues developed and 
validated the “Utrecht Work Engagement Scale” in 2002 (77). Subsequently, an extensive body of 
research was conducted in different occupations, corroborating the mechanisms of “health 
General Introduction
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impairment” (i.e., burnout) and “motivation” (i.e., work engagement). This allowed the JD-R 
model to become a flexible and dynamic theoretical framework to explain these processes (78).
Central to the JD-R theory is the notion that people who are motivated are likely to display job 
crafting behavior, that is, “the proactive changes that employees make in their job demands and 
resources” (72). More specifically, job crafting aims to increase job resources and challenging 
demands and to diminish certain “negative” demands known as “hindering job demands.” 
Cavanaugh et al. (cited by Bakker and Demerouti) defined such hindering demands as the “work 
circumstances that involve excessive or undesirable constraints that interfere with or inhibit an 
individual’s ability to achieve valued goals” (76). By doing so, job crafters are able to optimize and 
take control of their working conditions (job demands and resources), enhancing their work 
engagement in the process. As such, job crafting can be considered a proactive, bottom-up 
approach to work engagement (79). 
Another development in the JD-R theory is the strategic or top-down approach to enhance work 
engagement (79). In other words, the theory holds that Human Resources Management and daily 
leaders have a responsibility to offer people in their organization adequate resources and 
challenges. Through effective leadership, such leaders can positively affect the attitudes, 
performance, and psychological health of their followers in the organization, thereby promoting 
work engagement (79). An example of such leadership is transformational leadership, which will 
be further explained in the next part.
Despite the growing interest in approaches to work engagement, the JD-R theory still fails to 
explain the mechanisms linking job-crafting to work engagement, the role of leaders in those 
mechanisms and, finally, the variations between these mechanisms across different contexts 
(75,80,81). Since most research has been conducted from a quantitative perspective, qualitative 
studies might offer an in-depth understanding of these theoretical gaps (81). 
DAILY LEADERSHIP TO PROMOTE WORK ENGAGEMENT:  
A FOCUS ON THE TRANSFORMATIONAL LEADERSHIP THEORY  
Closely related to the notion that daily leadership can promote work engagement, as proposed 
in the JD-R theory, is the idea that leaders can transform their followers in positive ways.  Such 
“transformation” has been the subject of extensive research during the last years and it has been 
used to explain the influence of leaders on organizational outcomes (82).  
The transformational leadership theory began with the seminal work of James Burns (1978), an 
American historian and political scientist. In his book “Transforming leadership” he explained how 
great leaders interacted with society and were able to change the course of history (83). Later, 
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Bass and Avolio, two American scholars in the field of leadership studies, introduced the word 
“transformational” as a substitute for “transforming,” initiated the conceptualization of that 
leadership type, and refined the instruments for its measurement (84–86). In the end, it were 
Antonakis et al. who defined  transformational leaders as those who are “proactive, raise follower 
awareness for transcendent collective interests, and help followers achieve extraordinary goals” 
(87). It became the most accepted definition the main characteristics of which are:
“(a) Idealized influence (attributed) refers to the socialized charisma of the leader, whether the 
leader is perceived as being confident and powerful, and whether the leader is viewed as focusing 
on higher-order ideals and ethics; (b) idealized influence (behavior) refers to charismatic actions of 
the leader that are centered on values, beliefs, and a sense of mission; (c) inspirational motivation 
refers to the ways leaders energize their followers by viewing the future with optimism, stressing 
ambitious goals, projecting an idealized vision, and communicating to followers that the vision 
is achievable; (d) intellectual stimulation refers to leader actions that appeal to followers’ sense 
of logic and analysis by challenging followers to think creatively and find solutions to difficult 
problems; and (e) individualized consideration refers to leader behavior that contributes to follower 
satisfaction by advising, supporting, and paying attention to the individual needs of followers, and 
thus allowing them to develop and self-actualize” (87).
During the last decades, several empirical studies have provided evidence for the positive 
outcomes of transformational leaders at the individual, group, and organizational level (88). 
However, little is known on how transformation actually occurs. We therefore need more 
research into the process whereby leaders transform their followers (82). However, the 
methodological limitation to capture followers’ transformation complicates efforts to fill this gap. 
Qualitative and mixed-methods research might assist in such exploration (89).
Research context
This study was conducted in Colombia that has a population of approximately 48.2 million (2018). 
The total number of surgeons in the country is 2,475 (2018), which corresponds to five surgeons 
in 100,000 inhabitants (90), a number that is quite distant from the global workforce densities 
that were estimated at 20-40 specialist surgeons in 100,000 individuals by the Lancet Commission 
for Global Surgery (1). Surgeons in Colombia therefore appear to be working at or beyond 
capacity, performing 2,690-3,090 procedures in 100,000 people per year (90).
We conducted the study from December, 2015, to June, 2020. Participants were under the national 
model for residency training that was in force between 1992 and July, 2020. In that model, the 
institutions of higher education were responsible for training. Universities coordinated residents’ 
training at health institutions using a model of progressive delegation and supervision. Control of 
General Introduction
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that model was divided among the Ministries of Health and Education. In that model, residents were 
considered as “postgraduate students,” meaning they did not have a contract or receive a salary or 
any other social security benefits from the health institutions. Moreover, they had to pay a tuition 
fee for their training (close to 12,000 USD annually). In their daily practice, however, residents had 
to comply with clinical duties. Being licensed for medical practice, they also had a legal responsibility 
in patient care. Some new regulations were introduced into the model at different stages. The 
national government gave some scholarships to finance residents’ education and installed a national 
regulation stipulating that residents should not work more than 66 hours per week.
In Colombia, the process of residency training is operationalized as follows. Medical careers last 
six years, including an internship of one year. Upon completion, doctors apply directly to private 
or public universities for a residency position; there is no national system of admission. General 
surgery residency spans approximately 80 positions per year spread over 20 active programs 
(2020). In June of 2020, a total of 380 surgical residents were active in these programs. Three 
surgical programs are accredited as high-quality in accordance with national standards; Two more 
are in the process of attaining that accreditation. Considering the number of affiliated institutions, 
each program employs more than 30 surgical supervisors. As soon as residents have completed 
four years of full-time training, they can apply for a sub-specialty program. Program directors 
reported the rate of residents’ attrition in general surgery to be close to 15%. 
Dissertation overview
This dissertation presents four empirical studies that aim to enhance our understanding of residents’ 
persistence in surgical training (Table 2). The dissertation is built on the fundamentals of the JD-R and 
transformational leadership theories. Central to the research is the idea that persistence strongly 
depends on residents’ work engagement, which, in turn, is conditioned by at least two important 
requirements. First, to optimize their job demands and resources in the workplace, residents must 
have well-developed job crafting abilities. Second, surgeons’ leadership plays a central role in the 
positive transformation of residents to craft their jobs. In Chapter 2, we investigated the relationship 
between residents’ job crafting and the intention to leave training, including the influence of work 
engagement. In Chapter 3, we took a closer look at the specific mechanisms underlying residents’ job 
crafting that would enhance work engagement and persistence, using a Constructivist Grounded 
Theory (CGT) Design based on the perspective of residents.  In Chapter 4, we used survey 
questionnaires and in-depth interviews with residents to investigate the relationship between 
surgeons’ leadership and residents’ job crafting. In Chapter 5, we conducted a CGT study from the 
perspective of surgeons to explore how surgeons transform their residents to craft their jobs. In 
Chapter 6, we discussed our findings and their implications for the study of residents’ attrition, the 
strengths and limitations of our research, and the theoretical and practical implications flowing from 
our work. Finally, in Chapter 7, we explored the social relevance of this research. The dissertation ends 
with summaries in both English and Dutch.
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Table 2. Overview of PhD studies
Chapter 2 3 4 5
Research  
questions
1. To what extent do 
surgical residents possess 
job-crafting skills and does 
this differ across the years 
of surgical training? 
1. Which job-crafting 
mechanisms are used by 
surgical residents to 
enhance their work 
engagement and 
persistence in the program 
from the residents’ 
perspective?




residents’ job crafting 
in surgical training and 
why, from residents’ 
perspective?
1. What actions 






crafting in training, 
from surgeons’ 
perspective? 
2. What are the 
relationships between job-
crafting skills, well-being at 
work (as measured by work 
engagement and burnout 
rates) and the intention to 
leave the program in 
surgical residents?
2. Which mechanisms are 
used by supervisors to 
stimulate surgical 
resident’s job-crafting to 
enhance their work 
engagement and persis-
tence in the program from 
the residents’ perspective? 
2. What 
consequences do 
these actions have 
for the resident, 
from surgeons’ 
perspective?
3. What are the differences 
in job-crafting skills and 
well-being (as measured by 
work engagement and 
burnout rates) between 
surgical residents with 
serious intentions to leave 









resources theory / 
Full Range Model of 
Leadership
Job demands-
resources theory / 

















202 general surgery 
residents from 15 residency 
programs in Colombia
25 general surgery 
residents from five 
residency programs in 
Colombia
Quantitative phase: 
116 general surgery 
residents from seven 








Qualitative phase: 14 
general surgery 
residents from seven 
residency programs in 
Colombia
Data sources Survey questionnaires In-depth individual semi-
structured interviews
Survey questionnaires 
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CHAPTER 2 
Taking control: 
Is job crafting related 
to the intention to 
leave surgical training? 
Dominguez LC, Stassen L, de Grave W, Sanabria A, Alfonso E, Dolmans D. 
PLoS One. 2018 Jun 1;13(6):e0197276.  doi: 10.1371/journal.pone. 
0197276.  eCollection 2018.




The intention to leave surgical training, hereinafter referred as proxy of “attrition,” is associated with 
poor well-being in the workplace. Attrition is suggested to diminish when residents possess job-
crafting skills, that is, the ability to redefine their job in meaningful ways and maximize well-being at 
work by increasing structural and social resources and challenges and decreasing hindering demands. 
However, the evidence supporting this relationship is scant. This study sought to: 1) investigate to what 
extent residents possess job-crafting skills and compare residents’ levels of job-crafting skills across 
years of residency training; 2) investigate the relationship between job crafting, well-being as measured 
by burnout and work-engagement rates, and the intention to leave; and 3) compare the levels of job-
crafting skills and well-being between residents with and without serious intentions to leave. 
METHODS 
This cross-sectional study was conducted in fifteen residency programs in Colombia. Surgical residents 
completed different questionnaires including the Dutch Job Crafting Scale (DJCS), MBI-Human 
Services Survey (MBI-HSS), Utrecht Work Engagement Scale (UWES-17) and an adapted version of 
the Nurse Turnover Intention Scale (NTIS). The objectives were addressed by independent analyses of 
variance (ANOVA), structural equation modeling techniques (SEM) and independent t-tests, 
respectively. 
RESULTS 
A total of 202 residents participated. Residents generally scored high on their job-crafting skills to 
increase structural and social resources as well as challenging demands, but were less positive about 
their skills to reduce hindering demands. No differences across years of training were found. Job 
crafting correlated positively with work-engagement, which was inversely related to the intention to 
leave. Conversely, job crafting correlated negatively with burnout, which bore a positive relationship 
to the intention to leave. Residents with serious intentions to leave exhibited lower levels of most job-
crafting skills and work-engagement, compared to those without such intentions. 
CONCLUSIONS 
This study adds evidence that attrition is a process mediated by residents’ well-being at work, which 
can be molded by their job-crafting endeavors. Future research is needed to evaluate the effectiveness 
of interventions aimed at cultivating resident’s job-crafting abilities in order to reduce attrition. 
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Introduction 
Attrition in surgery is a serious issue, with 20% of residents dropping out, and an even greater 
proportion, some 32% to 58%, having serious intentions to leave the program [1,2,3]. Attrition 
has negative consequences not only for individuals, but also for education and healthcare systems, 
representing significant losses of resources and time for training [4,5]. Additionally it is associated 
with difficulties to replace residents and workforce shortages of future surgeons [2,6,7]. Recent 
evidence indicates that attrition is more closely associated with a poor state of well-being at work 
than with demographic and individual factors, which seems plausible as learning takes place 
almost exclusively in a workplace-based environment [2,3,5,6]. 
Excessive training demands and related lifestyle issues, nurture this poor state of well-being 
[2,8,9,10,11], which may lead to burnout, a state characterized by emotional exhaustion, 
depersonalization and lack of personal accomplishment, ultimately associated with serious 
thoughts of leaving training [12,13,14,15]. A recent U.S. publication revealed for instance that, of 
the surgical residents who considered leaving the residency (44%), a majority met the criterion 
for burnout [16]. The work environment, however, can also have a moderating effect on attrition, 
which is the case when levels of work engagement are high. Work engagement is a state oppo- 
site to burnout characterized by vigor, dedication, and absorption [12], which foster satisfaction, 
quality of life and resident’s retention in surgical training [17,18,19]. 
Although residents fulfill a dual role as trainees and workers in clinical environments, the process of 
attrition may be considered similar to that of leaving a job, in which the strongest predictor is the 
intention to leave, defined as the conscious and deliberate willingness to leave the job [20,21]. Such 
intentions are mediated, inter alia, by the individual’s well-being at work, attitude, and expectations 
about the organizational turnover, and by subjective norms and social pressure [22,23]. In surgical 
training, two approaches have been proposed to improve working conditions and reduce such 
intentions among residents: 1) to restrict the number of weekly working hours, the impact of which 
on attrition has been minimal [4,24,25,26]; and 2) to promote residents’ abilities to transform 
working conditions by themselves [2,27,28]. The latter approach relates to the idea of “job crafting,” 
that is, employees’ ability to strategically balance demands and resources at work on the one hand 
with their personal abilities and needs on the other [29]. Job crafting is a type of proactive person-
environment (PE) fit behavior, oriented to achieve a better fit between one’s own attributes and that 
of the internal work- environment [30]. Wrzesniewski and Dutton introduced the concept to explain 
the physical and cognitive changes that individuals make in the task or relational boundaries at work 
[31]. The aims of job crafting are to take control, to create a positive self-image and to connect to 
others. These aims are attained by task, relational and cognitive crafting [31]. In doing so, employees 
take control to increase personal satisfaction, improve their relationships with others, extend their 
knowledge about work avoiding negative consequences, and participate actively in job design [31,32]. 
However, there is little evidence that this approach will actually reduce attrition in surgery. 
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The current concept of job crafting is embedded in the Job Demands–Resources (JD-R) theory, 
a dynamic model used to understand, explain, and predict well-being in terms of burnout and 
work engagement rates, their causes, and performance outcomes, irrespective of the 
occupational setting [12,33]. Within JD-R theory, job crafting encapsulates a set of four skills, 
specifically the ability to: (1) increase structural resources (those that promote responsibility, 
autonomy, and/or knowledge about work), (2) increase social resources (those that promote 
socialization, such as feedback and coaching, and satisfactory interactions with others, such as 
social support and collaboration), (3) increase challenging demands (those that promote personal 
growth and personal achievement), and (4) decrease hindering demands (those circum- stances 
that involve excessive or undesirable constraints that interfere with or inhibit the achievement 
of valued goals, such as role conflict and workload) [12,32]. 
In general, employees who engage in job crafting have been demonstrated to perform better, as they 
are more engaged and less prone to burnout [34,35]. Whether this also holds true for trainees who 
learn by working in educational contexts such as medical residencies, however, has not yet been 
sufficiently investigated. Similarly, the impact of trainees’ job-crafting endeavors on training outcomes 
has received scant attention. Most studies have hitherto concentrated on trainee attributes, such as 
grit (defined as passion and perseverance for long term outcomes), resilience and conscientiousness, 
which have been found to strongly predict academic success [36,37,38,39]. What these studies failed 
to address, however, is how such attributes help trainees to change their own well-being at work, 
increasing and reducing the levels of work engagement and burnout, respectively, and influencing 
performance outcomes (e.g., staying in or leaving the program). A focus on job-crafting skills in 
trainees may help fill this gap. Unfortunately, it still remains inconclusive whether job crafting is a skill 
that surgical residents automatically develop over time, as a mechanism to control the continuous 
changes in demands and resources in the workplace. We expect job-crafting skills to be instrumental 
in such workplace-based learning environments, for training outcomes depend not only on efforts 
of faculty members to create a good training climate [40], but also on residents, who in daily practice 
must cope with tensions between service delivery and education. In fact, the decision to leave a pro- 
gram may largely depend on residents’ ability to control and effectively change the work environment 
and, consequently, to find purpose and meaning in the residency training. In sum, the surgical realm 
needs in-depth knowledge about the role of job-crafting skills and its related practical implications 
for continuing professional development and support of residents. This may also enhance our 
understanding of the processes involved in residents’ retention because job crafting is a mediator 
between both, situational and personal predictors, and work engagement at the individual and 
organizational levels [41,42]. In practice, this perspective could be input for the call for research 
about attrition in surgical training from a positive side [43]. 
The purpose of this study is therefore to investigate the relationship between job crafting in 
surgical training and the intention to leave the program. To this end, we will address the following 
research questions (RQ) and hypotheses (H): 
Taking control: Is job crafting related to the intention to leave surgical training? 
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RQ 1: To what extent do surgical residents possess job-crafting skills and does this differ across 
the years of surgical training? 
The main hypothesis underpinning this question is:
H1: Job-crafting skills differ significantly across years of training 
RQ 2: What are the relationships between job-crafting skills, well-being at work (as measured by 
work engagement and burnout), and the intention to leave the program in surgical residents? 
In order to investigate these relationships, we incorporated them into the theoretical model 
presented in Fig 1. The hypotheses underpinning these relationships are: 
H2: Job-crafting skills are inversely related to the intention to leave the program. 
H3a: Job crafting is negatively related to burnout.
H3b: Burnout is positively related to the intention to leave the program.
H4a: Job crafting is positively related to work engagement 
H4b: Work engagement is negatively related to the intention to leave the program. 
RQ 3: What are the differences in job-crafting skills and well-being (as measured by work 
engagement and burnout rates) between surgical residents with serious intentions to leave the 
program and those without serious intentions? 
The main hypothesis underpinning this question is: 
H5: Levels of job-crafting skills and work engagement are lower and the incidence of burnout 
higher among residents with serious intentions to leave the program compared to those without 
these intentions. 
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Materials and methods 
SETTING 
Medical training in Colombia consists of a six-year undergraduate program that includes one internship 
year. Upon completion, doctors apply to private or public universities for a residency position. The 
surgical residency spans approximately 400 positions, which are distributed between 21 programs 
(2015). Residents complete four years of full-time training, and then apply for a sub-specialty program 
of two more years. They pay a tuition fee to the university but usually do not receive a salary from 
hospitals. Few residents receive a semi-annual governmental scholarship. The national policy on duty 
hours is 66 hours/week. 
PARTICIPANTS 
Twenty-one programs of General Surgery were asked to participate. We sent invitations to 
program directors or deans of medical schools. Five programs never responded. One program 
rejected the invitation. Finally we invited 284 residents from 15 programs located in seven cities 
across the country. Based on the power analysis, the present study required a sample of 197 
participants (α error = .05; β error = . 20; 95%CI). 
RESEARCH DESIGN 
This is a quantitative cross-sectional study following a correlational approach. We obtained 
ethical approval for the present study from the Commission of Medical Education, Faculty of 
Medicine, Universidad de la Sabana, Colombia (Reference number: 14/2015) 
MEASURES AND INSTRUMENTS 
We measured job-crafting skills using a Spanish version of the Dutch job-crafting scale (DJCS) 
[34,44], which consists of 21 items ranging from 1 (never) to 5 (very often). The scale’s α 
coefficient of reliability ranged from 0.70–0.80 [34,44]. The instrument contains four subscales 
that each one measures one job-crafting skill: 
• Skill 1:  the ability to increase structural resources (5 items). One such item read, for instance: 
“I make sure that I use my capacities to the fullest.” 
• Skill 2:  the ability to increase social resources (5 items). For instance: “I ask others for feed- 
back on my job performance.” 
• Skill 3:  the ability to increase challenging demands (5 items). For example: “When an interesting 
project comes along, I offer myself proactively as project co-worker.” 
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• Skill 4:  the ability to decrease hindering demands (6 items). For example: “I manage my work 
so that I try to minimize contact with people whose problems affect me emotionally.” 
We measured the intention to leave using an adapted version of the Nurse Turnover Intention 
Scale (NTIS) [45]. Because the scale was not available in Spanish language, we translated it from 
English into Spanish, adhering to the procedure set out in the IQOLA recommendations [46]. The 
scale consists of three items ranging from 1 (never) to 5 (very often/likely). It has a proven α 
coefficient of 0.85 [45]. One of these items read: “How often did you generate the idea to leave 
the surgery residency in the past six months?” 
To gauge work engagement we used a Spanish version of the Utrecht Work Engagement Scale (UWES-
17) [47], which comprises 17 items ranging from 0 (never) to 6 (always-every day). It reportedly has a 
Cronbach’s alpha of 0.88–0.95. An example of such an item is: “I find the work that I do full of meaning 
and purpose.” Finally, we used a Spanish version of the MBI-Human Services Survey (MBI-HSS) to 
quantify burnout [48]. The scale consists of 22 items ranging from 0 (never) to 6 (always-every day) 
distributed in three domains (emotional exhaustion, depersonalization and personal accomplishment). 
One of these items read, for example: “I feel frustrated by my job”. Burnout results from a combination 
of high levels of emotional exhaustion with high levels of depersonalization or low levels of personal 
accomplishment [49]. The scale’s α coefficients of reliability ranged from 0.71–0.90 [48]. 
Procedure 
We prepared a paper-based questionnaire for data collection. After we had pilot tested and 
subsequently adjusted the instruments, we contacted the program directors and/or deans of the 
medical schools in order to explain the purpose of the study. When they voluntarily agreed to 
participate, we organized different visits to surgical meetings in ten programs, which all residents 
regularly attended (usually once a week). There we informed residents of the study’s purpose, 
anonymity, confidentiality, and further management of information. In the remaining five 
programs, the program directors arranged the collection of information. We deliberately did not 
distribute the instrument during clinical activity, nor did we give participants any financial 
compensation or any other type of incentive. We collected data in the period spanning October 
to December, 2015. Once completed, the main researcher coordinated the transcription and 
organization of data in order to guarantee the quality and integrity of information. 
Statistical analysis 
Resident questionnaires that exceeded 50% missing data were excluded from further analyses. On 
the contrary, questionnaires with less than 50% missing data were imputed by the expectation-
maximization technique. Frequencies and descriptive statistics were measured to gain insight in 
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relevant study sample characteristics. We calculated the mean, standard deviation and ranges of each 
domain of burnout. The cut-offs for high, moderate and low levels of each domain were calculated 
according to the standard recommendations [49]. The rate of burnout was reported as percentage. 
To test H1, we computed the mean scores and standard deviations (SD) for each skill on the DJCS, as 
criterion variables. We defined that scores of 4.0 or higher were considered as good, between 3.0 and 
4.0 as sufficient, and below 3.0 as low (scale 1–5). We then performed univariate analyses of variance 
(ANOVA) for each skill, considering the year of residency as predictor variable. In each ANOVA we 
calculated the sum of squares (SS) as a crude measure of variability, the mean square (MS) as variance 
estimate, and the mean square error (MSE) as measure of error variance. The differences for each 
ANOVA were considered significant when P < .05. The proportion of variance in each skill accounted 
for by the year of residency was calculated by the omega squared (ω2) as index of effect size. Following 
the available recommendations, a ω2 = .01 represents a small effect, ω2 = .06 a medium effect, and ω2 
= .14 a large effect [50]. 
We tested the hypothetical relationships expressed in H2 through H4b and represented as a 
model in Fig 1 using structural equation modeling (SEM). We applied SEM analyses because these 
are highly flexible statistical procedures that allow researchers to test theoretical models by 
analyzing correlational data [51]. SEM is useful because it provides information with regards to 
hypothesized relationships in a sample of participants. SEM informs about how the theoretical 
model fits against the empirical data, with the aims to inform logical and consistent relationships 
between independent, mediator and dependent variables. However, SEM does not provide cause 
and effect, like the evidence provided by an experiment [51]. 
Fig 1. Theoretical model. Skill 1: the ability to increase structural resources. Skill 2: the ability to 
increase social resources. Skill 3: the ability to increase challenging demands. Skill 4: the ability to 
decrease hindering demands“.
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For SEM analyses, we initially established convergent validity of the model based on inter- scale 
correlations (satisfactory if < .70; significant when P < .05). Also, we calculate the coefficients 
of reliability for each scale. The internal consistency of scales was considered appropriate if the 
α coefficient of reliability was >.70. Next, we followed a model-fit procedure to test the whole 
hypothesized model against the empirical data by using the method of maximum likelihood of 
estimation. We selected this method given the fixed number of observations in the sample and 
its normal distributions. The free parameters (those estimated from the data) were non-
standardized. We assessed model fit based on the standardized root mean square residual 
(SMRS), root mean square error of approximation (RMSA), comparative fit index (CFI), and 
Tucker-Lewis index (TLI). The cut-offs for good fit were: SMRS p < .08 for good fit and < .12 for 
acceptable fit, RMSA < .06 for good fit and < .10 for acceptable fit, and CFI and TLI >.95 for good 
fit and >.90 for acceptable fit [51]. 
Additionally, we conducted mediation analyses to measure the indirect and direct effects of job 
crafting, work engagement and burnout on the intention to leave surgical training in the 
theoretical model. The indirect effect of one variable on a second variable is defined as the part 
of the total effect that is transmitted by one o more mediating variables in the model [51]. In the 
present study we measured two indirect effects. First, we estimated the indirect effect of job 
crafting on the intention to leave mediated by burnout and work engagement. Second, we 
estimated the indirect effect of work engagement on the intention to leave mediated by burn- 
out. On the other hand, the direct effect is defined as the part of the total effect that is not 
mediated by another variable [51]. In the present study we measured two direct effects. First, we 
estimated the direct effect of work engagement on the intention to leave not mediated by 
burnout. Then, we estimated the direct effect of burnout on the intention to leave not mediated 
by work engagement and job crafting. The effects were considered significant when p < .05. 
Finally, we informed the unstandardized path coefficients (b coefficients) for any path between 
the independent and the dependent variables included in the model (p < .05). 
To test H5, we grouped our study population into residents with (Group 1) and residents without 
(Group 2) serious intentions to leave the program. We defined such intentions based on participants’ 
scores for the three items on the NTIS: those with high scores (4: often/likely; and 5: very often/likely) 
were assigned to Group 1; the remainder to Group 2. For each group we calculated the mean scores 
and SD per skill. We conducted independent t-tests to deter- mine whether the mean scores per skill 
of Group 1 were significantly different from those of Group 2 (P < .05). We computed Cohen’s d statistic 
to indicate the size of the difference between means for each variable in both groups (95%CI). The 
reference criteria for interpreting the d statistic were: small size d = ± .20, medium size d = ± .50, and 
large size d = ± .80 [52]. Finally, we calculated the differences in the incidence of burnout between both 
groups using the chi-squared test (χ2) (p < .05). We performed the statistical analysis using Stata-13 
software. 
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Results 
A total of 202 surgical residents (men: 63.9%) agreed to participate, denoting a response rate of 
71.1%. Residents were aged between 23 and 41 years old, with a mean age of 28.63 (SD: 2.96). 
One hundred and thirty-one of these residents (64.9%) were from private programs. The number 
of participants per program ranged from 6 to 23 residents. The main characteristics of participants 
are described in Table 1. 
Table 1. Characteristics of the study population0
Characteristics Study sample
Number of residents 202
Male residents, n  129 
Female residents, n  73 
Number of training programs evaluated, n 15
Number of public programs, n  6 
Number of private programs, n  9 
Number of residents per public programs, n  71 
Number of residents per private programs, n  131 






The mean score and SD (95%CI) for intention to leave was 1.39 (.59) (1.30–1.47). The scores 
for job crafting skills were: ability to increase structural resources (skill 1) = 4.50 (.34) (4.45– 
4.55); ability to increase social resources (skill 2) = 3.86 (.68) (3.76–3.95); ability to increase 
challenging demands (skill 3) = 3.39 (.71) (3.29–3.49); ability to decrease hindering demands 
(skill 4) = 2.71 (.14) (2.61–2.82). Hence, residents generally scored high on their job-crafting 
skills to increase structural and social resources as well as challenging demands, but were less 
positive about their skills to reduce hindering demands. The score for work engagement was 
5.38 (.47) (5.31–5.45). The global percentage of burnout was 33.2 (67 residents). Half of the 
residents scored high on emotional exhaustion, 30% high on depersonalization and 41,6% low 
on personal accomplishment. The mean scores and the distribution of residents in each 
domain of burnout are presented in Table 2. 
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Table 2. Burnout among surgery residents (n=202). Mean scores (SD and ranges) per domain and 
percentage of residents in each domain
Domain Mean score, SD, range Low (%) Moderate (%) High (%)
Emotional Exhaustion 28.11 (10.23) (5-52) 14 29.7 55.4
Depersonalization 10.35 (6.36) (0-28) 44.1 25.7 30.2
Personal accomplishment 35 (4.81) (17-42) 41.6 40.1 18.3
SD: standard deviations
RESULTS FROM SEM ANALYSES 
The descriptive statistics, inter-scale correlations, and reliability estimates are displayed in Table 3. 
Correlations ranged from -0.004 to 0.40, satisfying the recommended criterion (<0.70). Moreover, the 
model showed adequate fit to the empirical data: SMRS = .05; RMSA = .065; CFI = .93 and TLI = .87. 
Table 3. Correlations, descriptive statistics, and coefficients of reliability (on the diagonal) for the 
included variables
Variable (Scale) M SD 1 2 3 4 5 6 7
Skill 1: ability to 4.50 .34 (0.74) 
increase structural 
resources (DJCS) (a) (1)
Skill 2: ability to 3.86 .68 .19** (0.76) 
increase social  
resources (DJCS) (a) (2)
Skill 3: ability to 3.39 .71 .27** .39** (0.82) 
increase challenging  
demands (DJCS) (a) (3)
Skill 4: ability to 2.71 .74 .10 .15* .28** (0.81) 
reduce hindering  
demands (DJCS) (a) (4)
Intention to leave 1.39 .59 -.19** -.13 -.13 .14* (0.65) 
(NTIS) (b) (5)
Work engagement 5.38 .47 .28** .21** .35** .12 -.40** (0.80) 
(UWES-17) (c) (6)
Burnout (MBI-HSS) (c) (7) - - -.07 -.16* -.20** -.0004 .36** -.31** 
(0.85)
N = 202 * P < .05: ** P < .01. Dutch Job-Crafting Scale (DJCS); Nurse Turnover Intention Scale (NTIS), 
Utrecht Work Engagement Scale (UWES); Maslach Burnout Inventory - Human Services Survey (MBI-
HSS); M = Mean; SD = Standard Deviation. a) Scale of 1-5, 1 = Never, 5 = Very often. b) Scale of 1–5, 1 = 
Never, 5 = Very often/likely. c) Scale of 0-6, 0 = Never, 6 = Always/Every d 
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Considering the proposed model, the results of mediation analyses indicated that 100% of total 
effects of job crafting on the intention to leave surgical training were indirect effects (p < .05). 
In other words, the total effects of job crafting were mediated by burnout and work engagement. 
The indirect effect of job crafting via burnout was -.19 (48,7%) (p < .05). In turn, the indirect 
effect of job crafting via work engagement was -.20 (51,7%) (p < .05). These results confirmed 
that both mediating variables (burnout and work-engagement) transmitted the total effect of 
the first variable (job crafting) on the second variable (intention to leave). On the other hand, 
18.4% of the total effects of work engagement on the intention to leave were indirect effects. 
The indirect effect of work engagement via burnout was -.047 (p < .05). Conversely the direct 
effect of work engagement on the intention to leave was -.20 (p < .05), corresponding to 81.6% 
of the total effects. Finally, 100% of the total effects of burnout on the intention to leave were 
direct effects (.39) (p < .05). Fig 2 represents the model for the intention to leave surgical 
training with unstandardized path coefficients. 
Fig 2. Theoretical model (including path coefficients and p values). Skill 1: the ability to increase 
structural resources. Skill 2: the ability to increase social resources. Skill 3: the ability to 
increase challenging demands. Skill 4: the ability to decrease hindering demands
	
TEST OF HYPOTHESES 
H1: Job-crafting skills differ significantly across years of training 
The levels of skills 1 to 3 were moderately high for all years of training, but those of skill 4 remained 
consistently low. Based on ANOVAs, we found non-significant differences in level of skills between 
the years of training (p < .05). The proportion of variance (ω2) presented small effect sizes for all 
skills accounted for by the year of residency. These results are presented in Table 4. We therefore 
reject H1. 
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H2: Job-crafting skills are inversely related to the intention to leave the program. 
We found that skill 1 (increase structural resources) correlated negatively (-.19) with the intention 
to leave and skill 4 (reducing hindering demands) correlated positively (.14) with the intention to 
leave. The other two job crafting skills showed no significant correlations with the intention to 
leave (Table 3). Consequently, we partially accept H2, considering that only two out of four job 
crafting skills were related with the intention to leave. 
H3a: Job crafting is negatively related to burnout; H3b: Burnout is positively related to the 
intention to leave the program. 
The results of SEM analyses indicated that job crafting was negatively related to burnout (b = -.38, 
p = .04) (Fig 2). Similarly, we found negative significant correlations between two job-crafting 
skills and burnout (skill 2 and skill 4, which correlate respectively -.16 and -.20) (Table 3). We 
therefore accept H3a. In H3b burnout was positively related to the intention to leave (b = .4, p < 
.001) (Fig 2). Additionally, we found that burnout was negatively related to work engagement (b 
= -.12, p = .03). We therefore accept H3b. 
H4a: Job crafting is positively related to work-engagement; H4b: Work engagement is negatively 
related to the intention to leave the program. 
The results of SEM analyses indicated that job crafting was positively related to work engagement 
(b = 1.0, p < .001) (Fig 2). In turn, we found positive significant correlations between three out of 
four job-crafting skills and work engagement (skill 1: p < .01; skill 2: p < .01; skill 3: p < .01) (Table 
3). We therefore accept H3a. In H4b work engagement was negatively related to the intention 
to leave (b = -.21, p < .001) (Fig 2). Thus, we accept H4b. 
H5: Levels of job-crafting skills and work engagement are lower and the incidence of burnout 
higher among residents with serious intentions to leave the program compared to those without 
these intentions. 
Twenty-three participants (11.9%) had serious intentions to leave the program (Group 1). This 
group presented lower levels of skill 1 (p < .05) and skill 3 (p < .05) compared to residents without 
such intentions (Group 2). Hence, we partially this part of H5. We also found lower scores for 
work engagement (p < .05) and higher burnout rates (p < .05) in this group. Thus, we accepted 
this part of H5. The differences between the two groups in means of all job- crafting skills were 
small. These results are presented in Table 5. 
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Discussion 
This study sought to explore the job-crafting skills in surgical residents in relation to their well-being 
at work (as measured by work engagement and burnout rates) and the intention to leave the training 
program. A first observation was that, irrespective of the year of training, the job-crafting scores for 
the ability to increase structural resources were good (above 4, scale 1–5), those for the ability to 
increase social resources and challenging demands sufficient (between 3.0 and 4.0), and those for the 
ability to reduce hindering demands low (below 3.0, scale 1–5). No differences between years of 
training were found. A second observation was that job crafting was positively related to work 
engagement and negatively related to burnout, while burnout was positively and work engagement 
negatively related to the intention to leave. Our final observation was that residents with serious 
intentions to leave exhibited lower levels of most job-crafting skills and work engagement, compared 
to those without such intentions. 
The first observation suggests that surgical residents, regardless of training year, are able to deal 
with the complexity of the workplace-based learning environment by crafting their ability to 
increase structural and social resources throughout the program. This finding indicates that job 
crafting is a type of person environment (PE) fit behavior well developed in surgery residents 
from early stages, instead of only a personal trait. The current evidence on job crafting literature 
supports this observation [31,41]. In this regard, residents are not only skillfully to increase 
structural resources, such as responsibility and autonomy, and social resources, which promote 
socialization and fulfilling interactions, they are also able to positively increase challenging 
demands although too a lesser extent, for instance starting new interesting projects, which can 
foster personal growth. Similar findings have been found in other realms of medical education 
focused in the proactive seeking behaviors that enable residents to find educational resources 
and diminish demands in the workplace [53,54,55]. Our findings indicated that the ability to 
reduce hindering demands (skill 4), however, appeared to be less present in residents from all 
years. This finding would suggest that the resident’s skills to reduce hindering demands are less 
well developed. At the present, we do not have a satisfactory explanation for this finding. Future 
research may seek to explain the lack of this latter ability (e.g. through the lens of resilience and 
spirituality frameworks) and may focus on how to increase resident’s empowerment in order to 
deal with hindrances at the workplace. 
Our second and third observations place in context the relevance of resident’s proactivity at work 
to understand the intention to leave, mediated by well-being. Preliminary research in the field of 
medical education has a limited scope to explain the influences of proactivity on well- being and 
performance. For instance, autonomy and challenge seeking behaviors inform the proactive 
changes that trainees initiate to gain entrustment of professional activities, autonomy, responsibility 
and opportunities [53,54]. Similarly, feedback-seeking behavior describes the proactive changes 
oriented to increase supervision, coaching, feedback and social support [55]. Nonetheless, how 
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these proactive seeking behaviors foster burnout and work engagement remains inconclusive. The 
present study adds evidence in this realm. We explored the relationships between resident’s 
proactivity, throughout job crafting, and performance out- comes (intention to leave), mediated by 
burnout and work engagement. We believe that this framework is relevant due to different reasons. 
Currently, surgical training requires residents not only to gradually acquire clinical and operative 
skills, but also to become skillful performers of modern healthcare in general. As these competences 
are nowadays subject to heightened control and regulations, residents become more alert to their 
responsibility for service delivery. Consequently, they may become more preoccupied with 
increasing efficiency at work, dealing with clinical load and work-pressure, than with academic and 
lifestyle aspects, making them more vulnerable to burnout and intentions to leave the program. 
Previous studies have suggested that, in order to deal with these challenges and reduce attrition, 
surgical programs must recruit residents who have the ability to handle such environments 
[2,27,28,56]. In particular, an important body of literature has explored the relationships between 
individual traits and attrition in surgical training. For instance, significant attention has been offered 
to grit, a personal trait referred to perseverance and passion [36,57,58]. Preliminary studies 
suggested that grit might identify those residents who are at risk for poor psychological well-being, 
but these studies did not reach statistical significance between grit and attrition [36,57]. Despite 
these findings, a more recent publication reported that grit was correlated with resident’s 
psychological well-being and attrition in surgical training (measured by the intentions to leave) (58). 
By using regression analysis, grit was a positive predictor of psychological well-being (B = 0.77, 
p<0.01), a negative predictor of resident’s depression (B = -0.28, p<0.01) and negative predictor of 
attrition (B = -0.99, p< .05). However, grit was not a significant predictor of burnout [58]. Studies 
with a larger number of participants, including different statistical analyses (e.g. path analysis) are 
required to investigate the associations between grit, burnout and work engagement and attrition. 
Conversely, in our study we explored a different perspective to understand the resident’s abilities 
to fit with the environment, instead of personal traits. We demonstrated that job crafting was a 
strong predictor of work engagement, which, in turn, was inversely related to the intention to leave 
surgical training. We assume that those residents who have well-developed skills to fit with the 
environment, are able to engage at work and stay in the program. The findings have been supported 
by preliminary research indicating the positive relationships of job crafting with performance, at 
individual and organizational levels [40,41]. The contribution of this study, in sum, is that the 
intention to leave is a process mediated by residents’ well-being at work, which can be molded by 
their job-crafting abilities. Hence, according to our findings we hypothesize that job crafting 
appears as an ability to reduce intention to leave. These insights help us better understand the 
process involved in residents’ retention, thereby approaching the phenomenon from a positive 
stance. 
One of the strengths of this study is its adequate sample size (n = 202) based on the power, bias 
and a thumb rule indicating at least 100 or 200 observations to conduct SEM analyses [59]. 
Moreover, the surgical residents in our study population came from different universities, 
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including public and private institutions, and from a wide range of years of training. The response 
rate of 71% proved sufficient as well. Additionally, we applied instruments that were valid and 
reliable and translated into Spanish language in accordance with international recommendations. 
Lastly, we identified a set of plausible hypotheses, which were tested using a robust statistical 
analysis. A limitation of this study is that we did not measure the structure of the work 
environment, such as the degree of autonomy residents enjoyed and their involvement in job-
related decision-making [60]. Furthermore, the generalizability of our results may be limited as 
Colombia’s national policies differ from those of other countries. Residents in Colombia must pay 
a fee to the universities and they work fewer hours in comparison to other countries (e.g. United 
States). Additionally, it is not easy to obtain a position for surgical training in the country, with the 
many applicants by far exceeding the number of available positions. The approximate ratio of 
applicants/position is almost: 20:1 in most programs. We therefore expect that residents are less 
likely to leave the program, even when working conditions may demand it, because they do not 
want to waste this unique opportunity in their professional careers, nor the financial resources 
invested. Hence, the decision to leave the program in this case was potentially influenced by 
factors external to the working environment. These findings can be generalizable to contexts 
where the number of surgical positions and funding from government are limited. We therefore 
invite replication of this research in different contexts. 
This study has implications for practice and future research. As for practice, the knowledge that 
job crafting can improve well-being in highly complex environments where residents combine 
learning and work may make us want to revisit our coaching strategies. Being aware of this 
specific job-crafting ability by which job demands (e.g., expectations, making difficult decisions) 
and job resources (e.g., autonomy, supervision and feedback) can be adapted to the individual’s 
needs creates opportunities for trainers and trainees alike; for instance, we can incorporate this 
new insight into interventions aimed at continuous improvement and career development and 
use it as input for job redesign. In such venture, bearing in mind that most job-crafting skills do 
not change across the program, the skills to reduce hindering demands (e.g. unrealistic 
expectations, and mental and emotional intensity at work), deserve particular attention, as they 
seem to be less well developed. These interventions can add information to the current literature 
on job crating. In particular more information is required on the effectiveness of job-crafting 
interventions designed to promote self-directed employee behaviour and to strengthen personal 
resources [41]. 
First and foremost, however, we must explore the workplace structure, focusing in particular on 
the positive and negative value of different demands and resources at the surgical environment. 
In particular, from our results is essential to explore the value of hindering demands and resources 
of training (positive and negative) and how they are related to job crafting and, ultimately, to 
attrition. This exploration could lead to design-specific interventions aimed to boost performance 
outcomes by improving the relationships between residents and the hindering constituents of the 
Taking control: Is job crafting related to the intention to leave surgical training? 
Thesis Luis Carlos Dominguez.indd   39 08-02-21   12:42
40 Persistence in surgical training: The role of job crafting and leadership
surgical work environment. The effectiveness of such interventions and residents’ receptivity to 
them requires future research, as do the relationships between the workplace infrastructure and 
job-crafting behaviors. Similarly, varying degrees of autonomy and supervision, for instance, 
regulate the extent to which residents are in control of their work, potentially affecting their job-
crafting opportunities to reduce hindrances. The role of empowering leadership and job crafting 
can offer an interesting perspective to explore these relationships in surgical training. Similarly 
the role of job crafting assessment for selection purposes deserves special attention. Further 
studies are required on this topic. To conclude, the present study has explored and confirmed 
the relationship between job crafting, well-being at work, and attrition in surgery. Its findings 
expose a new view on job crafting as a fundamental ability for dealing with the complex learning 
and work environment in surgery, creating opportunities for future research. 
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CHAPTER 3 
Job Crafting to Persist 
in Surgical Training: 
A Qualitative Study From 
the Resident’s Perspective.
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Abstract
Background: Attrition in surgical training, a result of poor well-being at work, continues to rise. 
Work-engagement and persistence, the other side of the coin, depend on the proactivity of 
residents to optimize the demands and resources in the workplace to achieve a better fit with the 
environment. This type of proactivity refers to job-crafting. In this study, we sought to explore 
the specific mechanisms underlying residents’ job-crafting to enhance work-engagement and 
persistence, as well as the role of supervisors in this endeavour.
Materials and Methods: We used a constructivist grounded theory design. We conducted semi-
structured interviews of active residents. During the analysis of verbatim protocols, we developed 
codes and categories and identified the main themes (job-crafting mechanisms) related to work-
engagement and persistence. We anticipated procedures to engage in reflexivity.  
Results: The residents showed six job-crafting mechanisms (build trust with supervisors, manage 
proactively, seek help, see errors and frustrations as learning opportunities, find a suitable work-
life balance and seek challenges actively). The supervisors contributed to residents’ job-crafting 
with four mechanisms (earning the trust of the residents, providing guidance and support, 
allowing residents to fulfil tasks befitting a surgeon in training and offering increasingly challenging 
tasks to residents). 
Conclusions: Work engagement and persistence in training are active processes that depend on 
the ability of residents to take advantage of resources and challenges and to diminish hindering 
demands at the workplace. Future research should focus on the perspectives of the supervisor, 
as well as on the effectiveness of job-crafting interventions, to enhance work-engagement.
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Introduction
Attrition is a concept used to define departure from a program without successful completion 
(1,2). Up to 18% of surgical residents leave their programs (3). The cost of attrition is significant 
for the health care services and it worsens the already existing crisis of the global surgery 
workforce (3–5). Additionally, it entails significant losses in educational resources and leads to 
demoralization and failures in the cohesion of the remaining residents (6,7).
Extensive literature has focused on programmatic and individual factors to understand the causes 
of attrition and its possible solutions. Although most cases occur in the first year of training (8,9), 
the prevalence of attrition varies with the size, type and tradition of programs (9–11). In the 
programmatic perspective, the rates of attrition remain high despite reduced working hour 
schemes (12,13) and interventions aimed to improve resident support (14), such as mentoring 
(11,15) and remediation (7,16,17). Individual factors also have received attention. Some studies 
reveal a higher prevalence of attrition in women (3,9,18), while other studies do not confirm this 
association (12,19,20). Similarly, the lack of individual traits, such as grit (21), motivational 
behaviours (22), action-based learning style (23) and realistic expectations of training (24) have 
been found more prevalent among leavers, but they have not been entirely accepted as the main 
causes of attrition. From this individual perspective, the solutions have focused on the selection 
of appropriate residents (18,25–27). The impact of selection on attrition, however, appears 
minimal (28).    
The conflicting information from the programmatic and individual factors and the dual role of 
residents as workers and trainees have promoted a different perspective focused on resident 
wellbeing at the workplace (29–33). From this angle, poor well-being at work is considered 
one of the top triggers for attrition (6,11,34,35). In general, poor well-being has been explained 
by the excessive demands of training, such as workload and work pressure (3,7,36), inferior 
quality of teaching and mentoring (3,6,7,36,37), and mistreatment of residents, such as 
undermining and bullying (3,38–40). Interestingly, based on this perspective of focus on 
resident wellbeing, the academic conversation on work engagement and persistence, the 
opposite of resident attrition, has become more prominent. Theoretically, work engagement 
describes a positive and fulfilling state of mind of vigour, dedication, and absorption at work 
(41). In particular, work engagement depends on the proactivity of workers to optimize and 
handle their demands (such as workload and physical, emotional and organizational demands) 
and resources (such as support, autonomy and feedback) to achieve a better fit with the work 
environment (41,42). This type of proactivity refers to job-crafting. By using job-crafting, 
workers can achieve a feeling of ownership, gain control and knowledge at work, and aim to 
invest time and effort in their jobs (42). 
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In surgical training, a previous study confirmed the positive relationships of residents’ job-
crafting with their work engagement and persistence (29). Unfortunately, the specific 
mechanisms underlying residents’ job-crafting are not yet fully known (29). Research to 
deepen this knowledge is important because it can contribute to the call to investigate and 
elucidate the processes involved in residents’ persistence in surgical education (6,9,29) and, 
from a theoretical stance, to understand the mechanisms related with work engagement in 
specific job-contexts (42,43). In particular, this type of research can add explanations to the 
mechanisms linking proactivity with specific outcomes at the workplace, focusing on the 
dynamic role of workers to craft their jobs (e.g., residents) and the influence of their leaders 
in this venture (e.g., supervisors) (42). Given the paucity of evidence in this matter, the aims of 
the present study are to explore the mechanisms involved in residents’ job-crafting to enhance 
their work engagement and persistence in the surgical program and identify the contributions 
of their supervisors to these endeavours from the residents’ perspective. We sought to 
address the following research questions (RQ): 
RQ1: Which job-crafting mechanisms are used by surgical residents to enhance their work 
engagement and persistence in the program from the residents’ perspective?
RQ2: Which mechanisms are used by supervisors to stimulate surgical resident ś job-crafting 




We chose a constructivist grounded theory design to answer the research questions. This 
design acknowledges the subjectivity of participants and researchers to understand the social 
reality (44). The constructivist paradigm rebounds in the type of the present research because 
knowledge is actively co-constructed from human interactions, shared experiences and 
relationships (45). The background of the researchers and the theoretical framework had 
implications in this matter. LCD, AS and LPS are active surgeons and clinical supervisors. 
Moreover, all three hold positions as directors of residency programs. DD and WdG, on the 
other hand, are educationalists and researchers with extensive experience in the field of 
medical education. They have theoretical perspectives on postgraduate training and 
workplace-based learning. Additionally, the current literature on the Job-Demands Resources 
Theory (JD-R theory), which explains work engagement and job-crafting, guided our data 
collection and analysis (41). The JD-R is a dynamic model to understand, and predict well-being 
at work, in terms of burnout and work engagement, their precursors (demands and resources) 
and performance (41). In the core of this framework is the idea that work engagement is crucial 
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for job-related outcomes. Considering our background as researchers and the theoretical 
underpinnings, we anticipated our influences at different stages of this study. These issues 
engaged us in reflexivity with ourselves, with the research and the audience. Reflexivity refers 
to the process through researchers reflect on their approach to knowledge generation (46). 
Considering that the present research underlies on a constructivist perspective, this reflection 
is important due to our interactions with the participants in the surgical environment, our 
experiences, beliefs and theoretical assumptions as researchers. To achieve reflexivity, we 
completed the procedures for sampling, data collection, analysis and presentation of findings 
according to preliminary recommendations (46,47)
GENERAL CONTEXT
The research took place in Colombia. Surgical training in Colombia consists of a 4-year 
university-based program, after which qualified surgeons can apply to train in second 
specialties, which lasts an additional two or three years. At the date of this study, twenty active 
programs offer four hundred positions per year. Aspiring residents must apply directly at each 
university since there is no national admission system. Most programs still hold a long-standing 
Halstedian tradition of hierarchical teaching. Residents pay an annual fee to universities. In 
turn, the affiliated hospitals receive a reimbursement from universities for the tuition of the 
residents, but residents do not receive a salary. Residents work 66 hours per week according 
to the national regulations. 
PARTICIPANTS
With formal consent of the program directors, we invited 25 residents of five programs in the two 
largest cities to participate. We aimed to recruit the maximum diversity of residents per program, 
gender, and postgraduate year of training by stratified sampling methods. These methods aimed to 
facilitate comparisons, enrichment and transferability of findings (48). Considering that LCD and 
AS are directors of two participant programs, they avoided participating in the recruitment, data 
collection and member checking in their own programs. After recruitment, LCD and AS contacted 
the participants personally to explain the aims and scope of the study.  
DATA COLLECTION AND ANALYSIS
The present study focused on the residents’ perceptions and experiences in the workplace. 
We anticipated sensitive information on detailed and personal issues from participants. To face 
these issues, we preferred individual in-depth, semi-structured interviews, and we prepared, 
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piloted and fine-tuned an interview guide. At this stage (prior to data collection), we conducted 
a first process of translation of the main concepts (e.g. work-engagement) from English into 
Spanish language. We followed preliminary recommendations (49,50), in order to develop a 
clear interview guide, free of technicalities and confusions for the participants. The interview 
guide was embedded in the STARR model (situation, task, activity, result and reflection), a 
funnel method to stimulate a regular conversation with the participants, based on their 
preliminary experiences at the workplace (please see Appendix A). From September to 
November 2017, we conducted and audiotaped the interviews in Spanish language. During 
data collection we assured a second process of active translation from English into Spanish 
language, in order to preserve the meaning of the main concepts (49,50). After each interview, 
LCD and AS exchanged a summary of the main findings and impressions. Simultaneously, 
research assistants initiated the manual transcription of the audio records in Spanish language. 
During this process, we used previous interview data to emphasize specific topics with the 
next participants, in order to get a depth knowledge of issues, while we preserved the main 
structure of our interview guide. 
For data analysis, we followed a standardized stepwise procedure (44). Preliminarily, we stored 
and organized the verbatim transcript using the Atlas.ti software in Spanish language. For member 
checking, we sent the verbatim transcript to the participants and asked on the accuracy of the 
interview, which did not result in comments. For the analysis, LCD and AS read the overall 
content of the verbatim transcripts independently. Both researchers developed inductive codes 
of the main range of ideas by in vivo coding, repetition and exploration of underlying concepts in 
Spanish language. Simultaneously, they used deductive codes devised from the interview guide, 
the JD-R theory and their professional experience as clinical supervisors (Step 1). Then, 
iteratively, LCD and AS compared the single codes (deductive and inductive) across the interviews 
in the dataset, and by different subgroups of participants, to identify patterns and notice 
associations (Step 2). We reviewed all interviews, but we gained theoretical saturation and 
thematic sufficiency after fifteen interviews. The third stage of the cycle refers to categorization 
and conceptualization of data (Step 3). Both researchers grouped codes with similar attributes 
into broad categories of concepts, and they translated these codes and categories into English 
language. At this point, all authors reviewed and performed an iterative process of forward and 
backward translations to fine tune and identify potential mistranslations of codes and categories 
according to preliminary recommendations (49,50). Then, the analysis was moved towards a 
more abstract level until all authors reached a consensus of the main concepts and themes 
(mechanisms) in English language. Finally, all components of the analysis were placed together to 
develop our theoretical understanding of resident ś work-engagement and persistence in surgical 
training (Step 4). At this stage, all authors approved the final framework after an iterative 
verification and refinement of the theory. We validated our findings by comparison with the 
available literature. Finally, the objects for the dissemination of findings (main concepts, themes 
and quotations) were submitted to further processes of forward and backward translations 
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(49,50), until all authors agreed with the final version and meaning of the text. The analytic cycle 
is presented in Figure 1.
Figure 1. The analytic cycle (based on the standardized stepwise procedure described by 
Hennink MM, Hutter I and Bailey A) (44).
	
RESEARCH ETHICS
The Universidad de la Sabana (Colombia) granted the ethical approval (# 14/2015). All residents 
voluntarily participated and did not receive any incentives. The residents signed an informed 
consent form describing the purpose of recruitment and conditions of participation. We withheld 
detailed information of the participants to ensure confidentiality and anonymity.
Results
The interviews lasted from 31 to 71 minutes. Female residents represented 44% of participants. 
The distribution of participants by the postgraduate year of training corresponded to Year-1 (n 
= 6), Year-2 (n = 7), Year-3 (n = 6) and Year-4 (n = 6). 
Ten overarching mechanisms to enhance the resident ś work engagement and persistence in the 
program, in line with the concept of job-crafting, were identified. Mechanisms 1-6 were related 
to RQ1, and mechanisms 7-10 were related to RQ2. We present a description of these 
mechanisms and representative quotations of the participants. We also present a diagram of the 
main findings (Figure 2). 
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Figure 2. An explanation of job-crafting mechanisms and the contributions of supervisors to 
enhance residents’ work engagement and persistence in surgical training from the residents’ 
perspective. This figure shows the job-crafting mechanisms (right) and the mechanisms used by 
supervisors to foster the residents’ job-crafting (left). The intersection of circles represents 
the contributions of both residents and supervisors to residents’ work engagement and 
persistence in training.
	
One year after completing the interviews (November 2018) none of the residents had left the 
training. All participants of Year-4 of training finished the program successfully. The remaining 
continue as active residents in their respective programs.
MECHANISMS OF RESIDENTS´ JOB-CRAFTING TO ENHANCE THEIR 
WORK ENGAGEMENT AND PERSISTENCE IN TRAINING
Mechanism 1: Build trust with supervisors to diminish distance towards them 
Showing responsibility for the safety of patients, being honest and showing awareness of ones’ 
limitations were essential to developing trust with supervisors. These aspects aimed to guarantee 
the legal obligations of the supervisors during patient care. 
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“In surgery, you have to establish a relationship of trust with supervisors because they are lending 
their name and title to treat patients. They believe that one should strive to not make any errors 
and that one will not harm the patients” (2nd year resident).
Responsibility was perceived by residents as gathering knowledge and commitment to following 
up with patients, as well as in their efforts to prevent complications and keep supervisors informed. 
Honesty, in particular, was observed as “not telling lies” and in the trustworthy delegation of tasks 
to other team members. A resident of third year of training, for instance, describes the scope of 
honesty on trust with supervisors. 
“Supervisors are very emphatic that if you do not know something, you should say so ... They do 
not judge because you do not know; they judge because you tell lies” (3rd year resident). 
When residents felt they could rely on their supervisors, they felt motivated and important, 
which diminished feelings of fear and distance towards them. As a result, they gained power and 
meaning at work and thus persisted in training.
“I have an important role, and they trust me a lot (supervisors). To the extent to which you interact 
and show who you are, they have confidence in you and give you power; otherwise, there is no way 
to endure this (residency training)” (1st year resident).
Mechanism 2: Manage proactively to gain responsibility and increase participation
Residents perceived the importance of being proactive in the decision-making process, 
demonstrating initiative and negotiating capabilities with their supervisors. Active participation 
was related to their ability to argue coherently based on medical knowledge and selection and 
organization of relevant clinical information. 
“If one shows interest and proves to be prepared, more doors will be opened, and more 
possibilities will be presented [...], one must always be ahead of what one believes [...] as one 
develops throughout the residency, one knows which information is relevant and which is not“(3rd 
year resident). 
Initiative was perceived in the ability to coordinate patient care or to start actions in critical 
situations without immediate supervision. These abilities, together with those of assertive 
communication, were essential for negotiation. When residents were proactive, they perceived 
more trust from their supervisors. They also gained autonomy and responsibility and challenges 
at the workplace, which contributed to strengthening their motivation, meaning at work and will 
to persist.
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“Being proactive, I feel good, and they (supervisors) do not tell me what to do ... I also see that 
they have more confidence in what I say ... it is the empowerment that I give to myself. I’ve learned 
a lot from this. It makes me feel committed to patients and never leave a patient whom one is 
treating. It makes me feel that this is really what I want... It makes me more convinced of what I 
am doing” (1st year resident).
Mechanism 3: Seek help from peers and the social environment to deal with the 
 demands of the residency
Residents recognized that surgical training may be strenuous and demanding and is difficult at 
times to face alone. Being aware of their place into the hierarchy and knowing their own limits 
were important issues for asking for help. Residents developed relationships with others within 
(e.g., peers, supervisors) or outside the workplace (e.g., family and friends) who had the 
potential to assist them when clinical load, complexity or pressure and stress surpassed their 
resilience. 
“If you need help, you have to ask for it. Fortunately, among us, we are partners, and if there is 
any doubt, we try to take time to help each other. It is important to rely on other doctors such as 
emergency doctors and nurses because they are a good help.... that relieves the workload” (3rd 
year resident)
Similarly, support of others allowed them to obtain feedback, develop a sense of meaning at work, 
get advice in facing difficult situations, reach career goals and persist.
“I have strong ties of friendship with my peers of the same level of training. We help each other, 
we collaborate, and we rescue each other. Sometimes residency is like a football game. There are 
heated moments and moments of friction because of the work stress, so having a good team is 
fundamental to survival” (2nd year resident).
“I’m not just a doctor.... I am a daughter, wife, sister, friend and I have to fulfil all those roles…my 
life is not just surgery. They help me continue this (residency program)” (4th year resident). 
Mechanism 4:  See errors and frustrations and their handling as learning opportunities  
Errors in patient care, within a strict culture of surgical training, were perceived as a foremost 
cause of loss of confidence from supervisors and source of frustration. Facing errors with honesty 
and emotional intelligence were felt to be important tools by residents to manage committed 
errors and to rebuild trust with their supervisors. A senior resident, for instance, described how 
emotional intelligence helped to overcome errors and difficulties in training.
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“When I make a mistake, the first thing I have to do is to ask to myself what was wrong, why 
I failed, and how I am going to improve. The second thing is to convince myself that everything 
that I do is not wrong. From ten things that I do, nine are good and one can go wrong. I have to 
assume that error. My strategy is to think about good things and self-assess bad situations. Later 
on, when I am in a similar situation, I will know how to act and prevent it from happening again. 
My supervisors realize that. This strategy allows me to have clarity about what I want (to be a 
surgeon)” (3rd year resident).
Support of others (also observed in mechanism 3) was critical for dealing with errors and 
frustrations and to recover motivation. It allowed one to overcome difficulties, to develop 
tenacity and persist in becoming surgeons.
“During my first year of residency, I had a supervisor who bullied me a lot due to my performance 
[...] He could not terrify me, and I decided to seek him out more [...] He noticed that I took 
greater charge of patient care and follow-up [...] and then he gave me the opportunity to do 
everything [...] I used many tools, one of which was to request the help of my senior resident and 
seek his advice in dealing with that situation [...] I reached the conclusion that my goal is to be 
a surgeon, and if they mistreat me, it does not matter; I am going to be a surgeon! That is my 
instrument, to become transcendental and to find the strength in reaching my objective [...] I often 
thought of leaving the program, many times, but when you strengthen yourself with these tools, 
you see the road clearly” (2nd year resident).
Mechanism 5: Find a suitable work-life balance
Residents valued the adequate balance between work, personal and family life to be engaged and 
to persist in training. Healthy detachment from the workplace to take advantage of other facets 
of life and prevent “alienation” was important for recovering, “enduring” and enjoying training. 
This mechanism allowed the residents to reflect on difficult situations and improve their 
relationships with others. Similarly, meaning was found at work when the residents balanced 
training with other dimensions of their life. 
“I am doing the residency to have better opportunities to develop myself as a person. For that 
reason, I wanted to be a surgeon. But that does not mean that I have to kill myself. There are other 
things in life that are also important. Now I’m on the countdown to finish my training” (4th year 
resident).
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Mechanism 6: Actively search for opportunities to be engaged in challenging surgical tasks
Residents mentioned that searching for complex cases and challenging tasks was crucial to 
strengthen themselves as surgeons in training. Their proactivity and trust from their supervisors 
were crucial in these endeavours. Successfully accomplished and challenging tasks improved their 
motivation and performance, contributing to reaffirming their career goals. A resident in the 
third year of training, for instance, described the relationship between his proactivity, challenges 
and motivation during an emergency situation.
“A patient arrived with a precordial wound with cardiac tamponade […] then he entered into car-
diac arrest [...] in that situation, losing any second is detrimental to the patient’s life. So, while the 
surgeon was scrubbing in, I said, “Doctor, I’m going to open”. I did the sternotomy and the pericardiot-
omy, and I took out the blood clots and gave him direct cardiac massage. Then, the supervisor arrived, 
and he realized the gravity of the situation and what I did. For the first time, he congratulated me on 
my initiative [...] That day, all my efforts were rewarded, all that I did during night shifts, all the late 
nights, everything I’ve done. The patient is alive; he left ICU and was transferred to the surgical ward 
[...] A surgeon has to have that initiative… I open him, or he dies ... I’m more motivated than ever! 
“(3rd year resident).
MECHANISMS OF SUPERVISORS TO FOSTER RESIDENT´S JOB-CRAFTING 
TO ENHANCE WORK ENGAGEMENT AND PERSISTENCE
Mechanism 7: Earn the trust of the residents and treat them respectfully
For residents, trustworthy supervisors are essential for motivation. They were deemed as such 
if they were responsible educators who demonstrated respect for the resident, adopted the role 
of a guide and showed openness and transparency in the residents’ assessment. When supervisors 
took on this role, the residents experienced “real teaching”, an increased feeling of autonomy and 
eagerness to seek opportunities to further build trust with the supervisors and themselves. 
“Doctor X has encouraged me a lot to complete surgical procedures for my level (...). He always 
helps me, and he is my “surgical assistant”. So, he guides me and tells me that I am doing a good 
job (...) That helps a lot and feels good because that shows that they (supervisors) trust me and 
that they are expecting good things from me (...) I feel happy and stimulated” (3rd year resident).
Residents perceived respect when supervisors avoided derogatory judgements, mistreatment 
and discrimination. A junior resident, for instance, described the relationship between disrespect 
and the loss of trust in his supervisor.
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“When I had an encounter with the instructor and we talked, or I felt mistreated, then one loses 
the initiative and confidence. Many times, surgeons confuse exigency with respect. So, when they 
(supervisors) cross that line, one wants to be away from that person. One does not take the initiative, 
but one does unfortunately have the minimum requirement to comply” (2nd year resident).
Finally, transparency and objectivity during assessments and avoiding retaliatory and punitive 
practices were perceived as trustworthy behaviours of supervisors. Residents, for instance, 
mentioned how retaliation was related to the lack of trust and, ultimately, with the intention to 
leave training. 
“If I fail as a resident, I wish the supervisor would tell me, “Hey, you’re failing in this aspect and 
I’m going to assess you in this way”, but instead he puts more pressure on me, taking me to the 
maximum limit of stress. This situation, instead of helping me in my shortcomings as a future 
surgeon, brings me to a state of stress in which the only way out is deciding to leave training” 
(2nd year resident).
Reliability of supervisors was important for residents’ proactive desire for new challenges and 
seeking help. Ultimately, reliability creates an environment for motivation.
“If you are in an environment where you feel good, you find yourself enjoying the residency, but on 
the contrary, if the environment makes you feel uncomfortable and the supervisors do not trust you, 
then you will lose interest in doing things and end up doing them just because it is your obligation” 
(3rd year resident).
MECHANISM 8: MAINTAIN THE AUTONOMY AND RESPONSIBILITY OF 
THE RESIDENTS BY PROVIDING GOOD SUPERVISION AND SUPPORT
Residents appreciated that the supervisors were available and receptive to support their needs 
at work (e.g., in cases of substantial clinical burden or complexity). Good supervisors are believed 
to avoid restrictions or excesses in residents’ autonomy and, in this way, enhance responsibility 
during their participation in patient care and decision-making. 
“One must be responsible... but should be supervised (...) Responsibility is a double-edged sword. If 
one has clear conceptual tools, that is extraordinary ... you become the owner of your patient, and 
that is very satisfactory: you cure his/her wounds, you see him/her every day, you are noting his/
her clinical evolution ... and you are taking the whole approach with the patient ... If you are re-
sponsible for a patient with a highly complex case and you do not have the conceptual tools, that 
becomes a scenario of anguish. Improper responsibility generates distress in a resident. That is one 
of the biggest problems... an anguish regime” (2nd year resident).
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Furthermore, residents felt adequately supervised when they received permanent, respectful and 
constructive feedback, not only in cases of low performance but also when they did a good job.
“The best way to teach is to make positive reinforcements both about what is good and what is 
negative. The supervisor must avoid only negative or even contemptuous judgments because it 
causes the resident to lose confidence in him/herself ” (2nd year resident).
Autonomy and supervision helped to improve residents’ motivation and performance. They 
especially found it important to seek new challenges and proactivity. They also foster trust in 
supervisors and better management of frustrations, contributing to strengthening their meaning 
at work and persistence.
“Having autonomy and letting go more in the surgical procedures makes one enjoy the work more 
and start to be calmer, less dependent on external things, more involved in the residency (...) It 
motivates me to keep doing things well, to improve more and to overcome difficulties (...) Finally, it 
is what one is going to do in the future, and if they (supervisors) are delegating and trusting, that 
motivates me ... one wants to receive more delegation and more trust. Then, it is a process of self-
demand to overcome all difficulties. At the end one wants to surpass oneself ” (4th year resident). 
MECHANISM 9: ALLOW RESIDENTS TO FULFIL TASKS BE FITTING A 
SURGEON IN TRAINING AND A MEMBER OF THE SURGICAL TEAM
For residents, the value that supervisors add to their role as surgeons in training was essential 
from the beginning of the program. Nonetheless, frequently during the first years of training, they 
perceived that supervisors valued their work more in terms of “secretaries” (e.g., dealing with 
paperwork) rather than residents. Feeling valued as a resident was perceived when their opinions 
were listened appreciatively, when they could participate actively in-patient care and introduce 
themselves to patients, families and other clinical departments as members of the surgical team. 
“One begins to see that they (supervisors) are no longer treating me as the student but that they 
are also giving me the position of surgeon, even when I have not graduated ... one begins to take 
patient care personally. Instead of thinking “I’m going to ask my supervisor”, one begins to make 
decisions and take charge of everything that is happening [...] one is gaining more confidence” (2nd 
year resident).
Thus, when residents perceived themselves in the role of surgeons, they experienced meaning at 
work and motivation. Those outcomes further strengthen trust with supervisors, which, in turn, 
enhances engagement and the drive to persist. 
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“Feeling important is when your opinion is taken into account […] that you have value or 
significance for others [...] if you feel important, it makes staying in the residency much more 
comfortable in persisting and achieving what you want” (3rd year resident).
“Doctor X lets us focus on patients, do everything, schedule patients for surgery. He trusts us and 
lets us operate. One says, what a sensation! He is letting us “be surgeons” with the supervision of 
others. So, it’s very rewarding ... it makes one feel that one is not just a “secretary” who came here 
to do the work for them (supervisors), but that he/she is my patient, I scheduled, operated, followed 
and discharged him/her. Then, it is a complete process. When they allow us to operate, it is a magical 
sensation! (...) When they let us be one... they let us reach the Promised Land” (2nd year resident).
MECHANISM 10: OFFER INCREASINGLY COMPLEX CHALLENGES TO 
STRENGTHEN THE RESIDENT´S PERFORMANCE
Residents mentioned that challenges in the work environment (e.g., participating in complex 
surgeries and leading other residents) offered by their supervisors nourished the feeling of 
wanting additional challenges. Such challenging opportunities were important to help them 
overcome their fears and weaknesses, strengthen them and improve performance. A resident in 
the second year of training, for example, described her perceptions when she successfully 
completed her first total gastrectomy. 
“He (supervisor) helped me lose my fear because in one way or another, one is always afraid ... 
during surgery, he told me “believe it!” It is a very nice satisfaction ... I feel that I will be ready for 
this [...] is something very rewarding for me and for him” (2nd year resident).
These challenges were related to the trust and autonomy received from their supervisors as well 
as with their motivation. In their perception, supervisors offered more challenges when they 
perceived more proactivity and desire of the resident to seek challenges. Through these 
opportunities, residents also gained power in the environment, value and autonomy, contributing 
to strengthening their meaning at work, performance and intention to persist. 
“What motivates me the most is that they (supervisors) allow me to increase my participation 
in complex surgeries because they recognize my potential and believe in my capabilities to 
perform more and more complex surgeries. During the last months, they have motivated me a lot 
(supervisors). I have to stay a lot of time in the hospital. If I have at arrive to the hospital at 3 am, 
it does not matter; all that I want is to operate” (3rd year resident).
“I believe that one feels power ... That one has the ability, that if one is doing what one likes ... one 
feels a lot of power, and I feel able to finish (residency training)” (2nd year resident).
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Discussion
Our study aimed to provide insights in the mechanisms that surgical residents use and value to 
optimize their demands and resources at the workplace to maintain their engagement and persist 
in training. These mechanisms illustrate residents’ behaviours (building trust with supervisors, 
managing work proactively, seeking help from peers, seeing errors and frustrations as learning 
opportunities, finding a suitable work-life balance and seeking challenges) and the supervisors’ 
contributions to the ability of residents to handle demands and resources (earning the trust of 
residents, providing guidance and support, allowing residents to perform the tasks befitting a 
surgeon in training and offering increasingly challenging tasks to residents). 
Our type of research reveals other information in comparison with previous studies that have 
focused more on static programmatic and individual factors that promote attrition, but they 
reveal limitations in understanding persistence. The present findings show that persistence is an 
active process developed in the workplace, which depends on the proactive initiatives of 
residents. The findings are in line with previous studies, which demonstrate that proactivity is 
essential for the autonomy, responsibility and participation of trainees in complex tasks (51–53) 
as well as to increase their supervision, adaptation and socialization (54). In these earlier studies, 
however, the concept of proactivity is conceptualized as individual attitudes and habits of mind 
related to reflexive self-assessments and feedback seeking behaviours in the trainees (51,54). Our 
study, however, offers a different perspective of proactivity beyond personal or individual habits 
and is focused on the ability of residents to manage the demands and resources at the workplace 
to achieve a sense of ownership and control and fits with the training and the environment. 
The first six mechanisms illustrate this type of proactive person-environment fit behaviour, in line 
with the concept of job-crafting. In particular, we observed permanent endeavours of residents 
to take advantage of structural and social resources in their daily work (e.g., by taking the initiative 
and autonomy, interacting with their supervisors and peers and nurturing trust with supervisors) 
to increase their participation and responsibility in patient care (mechanisms 1-3) and to handle 
errors and frustrations (mechanism 4). Similarly, we observed proactive initiatives to increase 
challenging demands when engaging in complex tasks (mechanism 6) and to diminish hindrances, 
such as workload, pressure and conflict (mechanisms 3-4) to achieve a suitable work-life balance 
(mechanisms 5). These endeavours, however, would not be fruitful without the contribution of 
supervisors. Our study highlighted that supervisors should treat residents respectfully and offer 
good support to strengthen their competence and confidence for independent practice 
(mechanisms 7-8), offer opportunities for meaningful participation (mechanism 9), and exposure 
to complex cases and challenges (mechanism 10). These mechanisms exemplify the resources 
that supervisors can offer at the workplace to encourage the residents to craft their jobs. 
Preliminary evidence supports the leadership of supervisors in this realm when they maintain 
patient safety (37,55), enable learning (51,56) and cultivate trust with trainees (51,57). In this line 
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of reasoning, we believe that job crafting is crucial for the entrustment of professional activities 
at the workplace. From a theoretical stance, job-crafting can add new explanations to preliminary 
models describing how trust enables clinical participation and independent participation of 
residents in the patient care (51). In particular, the factors influencing a supervisor’s trust in a 
trainee are related to the supervisor, trainee, the supervisor–trainee relationship, task, and 
context. Our results contributed to understand the role of job-crafting on these factors in a 
complex environment for training. For instance, resident´s behaviours towards proactivity by 
increasing structural resources (e.g. seeking for autonomy and responsibility), social resources 
(e.g. seeking for supervision, feedback and collaboration at the workplace), challenging demands 
(e.g. seeking for complex challenges) and diminishing hindrances at work, explain the contributions 
of trainees to the entrustment of professional activities. Similarly, supervisors’ behaviours play a 
major role to strive the progressive entrustment of a wide range of complex tasks in surgical 
training, which ultimately also increases resident ś job-crafting. 
Additionally, in our perspective, residents’ job-crafting contributed to work engagement and 
persistence for several reasons. First, job-crafting can contribute to strengthening residents’ 
motivation in the context of training. This observation is in line with the idea that work 
engagement is cultivated by interactions in the social context through the individual abilities to 
anticipate, change and take control (58). Second, job-crafting could strengthen the perception of 
residents about their own work as something meaningful. In our findings, for instance, we 
observed that residents’ job-crafting was crucial to feeling valuable, responsible, and active on 
the surgical team. Previous research supports these findings (43,59), as well as the role of 
supervisors to encourage employees to move towards higher purposes and meaning (60). Finally, 
resident´s job-crafting is perceived to contribute to improving residents’ performance and 
competence, especially when residents experience more autonomy and opportunities of 
participation in complex tasks. The preliminary research supports that resident´s work 
engagement is related to their autonomy and competence (61,62).
To our knowledge, no other studies have shed light on the mechanisms developed by surgical 
residents to control the work environment in terms of engagement and persistence. The present 
study adds new insights from a positive stance and a qualitative perspective in that residents who 
are more proactive, able to build and maintain trust with their supervisors, or who see errors and 
frustrations as learning opportunities are more likely to stay in the program because they will 
experience greater work engagement. These findings open the door for new explanations of 
persistence or, on the other hand, attrition. Finally, considering that the JD-R model falls short of 
explanatory mechanisms to explain work engagement (42,43), we added first-hand information 
about these relationships from the surgical context. The study also entails limitations. We 
explored residents’ perspectives of themselves and their supervisors but not those of supervisors. 
Similarly, our results are based on self-perceptions only because we did not observe residents’ 
behaviours at the workplace. Finally, we did not explore the influence of organizational and 
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institutional issues on resident´s job-crafting and work engagement. For instance, the level of 
specialized care, the type and amount of pressure for quality standards and the culture and values 
at the organizational level might influence residents’ job-crafting. 
The study offers implications for practice. Our insights offer tools for residents and supervisors 
to actively intervene in the process of residents’ persistence in training. This study highlights the 
mechanisms that residents recognize to control the environment and succeed in training. This 
information can contribute to residents´ self-assessments and reflection on their proactivity and 
performance. In practice, job-crafting is more than an individual phenomenon (63), thus modelling 
job crafting behaviours in the residents can influence the job-crafting of other residents and 
indirectly the work-engagement at the collective level. This form of dissemination of job-crafting 
behaviours can transform positively the work-environment for training.   Similarly, our 
observations reveal different dimensions of the residents’ development and support to rethink 
coaching and mentoring strategies by faculty at the clinical workplace. In particular, our findings 
recognized the role of supervisors on the resident´s ability to gain control at the workplace 
(resources and demands) to achieve ownership and reach the intention to invest time and effort 
in their job. These findings have implications to support entrustment decisions at the workplace. 
From the limitations, the present study also offers opportunities for further research and 
interventions to improve the surgical work-environment for training. We call for studies focused 
on the perceptions of supervisors related with their ability to strengthen resident ś job-crafting 
and work engagement (e.g., through empowerment, transformational and servant styles of 
leadership) and those aimed to observe residents’ job-crafting at the workplace (e.g., ethnographic 
studies). Similarly, job-crafting interventions can be developed and implemented to diminish 
burnout and increase work engagement (64,65). Particularly, job-crafting interventions aimed to 
increase the resources at work (e.g., autonomy, supervision, feedback) has proved to be more 
effective than those to diminish demands or react to the stressors at the workplace (e.g., active 
coping) (64). Further research is needed on the effectiveness of these interventions in surgical 
training. Supervisors also deserve attention. For instance, interventions focused on developing 
the leadership abilities of supervisors (65) as well as on improving their clinical role to provide 
effective resources at the workplace (e.g., social support, feedback performance) (66) is an area 
of interest with regards to residents’ work engagement. 
In conclusion, our study provides new insights into the mechanisms that surgical residents use to 
effectively control the work environment for training, in line with the concept of job-crafting, to 
maintain their engagement and persist in training. It also focuses on the resources provided by 
supervisors and how residents take advantage of them. Finally, this study offers a new perspective 
from a positive stance to understand residents’ attrition and persistence and to conduct future 
interventions focused on work engagement. 
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Appendix A. Interview guide
REFLECTION DURING THE INTERVIEW PROCESS
The main questions are embedded in the STARR model for interviewing (Situation, Task, Activity, 
Result, Reflection). STARR is a funnelling technique to achieve more concrete and specific 
experiences of participants. In each question, the interviewer should explore the five aspects of 
STARR to stimulate reflection in the interviewee.
Breaking the ice question: “Would you describe the supervision structure of your residency 
program?”
Main Questions 
1. Tell me about one situation/example of your supervisors stimulating and strengthening you in 
your ability to control your work (to be trained successfully/optimally). How did it influence 
you?
2. Tell me about one situation/example in which your supervisors missed the opportunity to 
stimulate and strengthen you in your ability to control your work (to be trained successfully/
optimally). How did it influence you?
3. Tell me about one situation/example that you initiated as a resident to control your own work 
(to be trained successfully/optimally).
• Do you believe that situation/example influenced the attempts of your supervisors to 
stimulate and strengthen you? How did it influence your supervisors?
4. Tell me about one situation/example in which you felt you did not take the lead to control your 
own work (to be trained successfully/optimally). How did it affect you?
• Do you believe that that situation/example influenced the attempts of your supervisors to 
stimulate and strengthen you? How did it affect your supervisors?
5. Do you believe that the described situations/examples of your supervisors to stimulate and 
strengthen you in your ability to control your work (to be trained successfully/optimally) 
enhanced or hindered your dedication, enjoyment and passion for your job as a resident? How 
did these situations affect you?
6. In relation to the previous question (6), do these situations/examples enhance or hinder your 
intent to persist and complete surgical training? Why? 
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Considering their disappointing rates of attrition, the need to understand residents’ persistence in 
surgical training is clear. However, understanding how persistence occurs based only on static 
elements, such as individual and programmatic factors (including residents’ sex, gender, and/or 
program characteristics), remains difficult. This asks for dynamic explanations of how residents deal 
with demanding, rigorous and competitive training in the complexity of modern health care and 
workplace learning. To diminish attrition, improvements in residents’ educational setting are 
needed, while preserving clinical care and patient safety, although “the world will never be perfect”. 
Work plays a significant role in a resident’s life. Ideally, residents should not respond passively to the 
working conditions in which they are immersed. Residents can proactively change those conditions 
to make their work meaningful, in keeping with the concept of job crafting (1–3). Moreover, surgeons 
have a major responsibility in this endeavour: through their leadership they can transform their 
residents to accomplish those proactive changes in their work. Given this dual approach to enhance 
residents’ persistence, this PhD dissertation aimed to explore the following research questions: 
1. To what extent do surgical residents feel that they possess job-crafting abilities and which 
job-crafting mechanisms do they use to enhance their work engagement to persist in 
training? (Studies 1 and 2)
2. How do supervisors’ leadership styles relate to residents’ job-crafting abilities from the 
perspective of both residents and supervisors’? (Studies 3 and 4)
In the present chapter, we first answer the research questions based on empirical evidence 
included in four original studies. Then, in the second part, we discuss the strengths, limitations, 
practical implications and directions for future research.
To what extent do surgical residents feel that they possess job-crafting abilities and which 
job-crafting mechanisms do they use to enhance their work engagement to persist in 
training? 
To address this research question, Chapter 2 sheds light on the job crafting abilities of surgical 
residents, based on self-reports via the Dutch Job-crafting Scale (3). As hypothesized, job crafting 
diminished the residents’ intention to leave training. This was mediated by their work engagement, 
characterized by vigour, dedication and absorption, which is a positive well-being state as opposed 
to burnout (4). The results also revealed that residents with serious intentions to leave training had 
lower levels of job crafting and work engagement compared to those without such intentions. 
These findings indicate that job crafting is a useful ability to challenge the complexity of surgical 
training. By crafting their jobs, residents can proactively optimize the “imperfect working 
conditions” of training, specifically the excessive demands and poor resources that may lead to 
burnout. These findings echo those of the few studies that emphasize job-crafting’s role in 
decreasing the intentions to leave a job among employees at non-health care organizations (5,6). 
Similarly, our results are supported by the theoretical underpinnings of the job demands-resources 
(JD-R) theory, indicating that job crafting is an important precursor of work engagement and 
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performance (2). However, our study adds information to the limited body of evidence on job-
crafting’s role in work engagement in the educational context, a specific context in which people 
learn by working (7,8). Additionally, the theoretical concept of job crafting was not written with the 
field of medical education in mind and, to date, there is a limited body of empirical studies on job-
crafting in that field. In this venue, the present study offers initial evidence on the role of job crafting 
in postgraduate training by emphasizing its relevance for persistence in training.
In Chapter 3 we discussed how residents were able to craft their jobs by nurturing satisfactory 
interactions at the workplace, by looking for opportunities to strengthen their performance and 
competence, and by developing visions of themselves as “true surgeons” in training. Moreover, 
residents acknowledged that surgeons in charge of their training must contribute actively to 
those processes. In Chapter 3, residents identified the most important working conditions they 
must craft. First, they mentioned autonomy and responsibility in surgical care: these are known 
as structural job-resources in the JD-R theory. This helps them to develop trust with their 
supervisors and to negotiate opportunities of participation in complex procedures or, according 
to the JD-R theory, to increase challenging job demands. Second, they mentioned the need to 
craft their collaboration and peer support (increase social job resources) to improve their 
interactions at the workplace and to diminish the amount of workload and pressure. Finally, they 
mentioned the relevance of crafting their errors in care and surgical complications (decreasing 
hindering job demands) in order to rebuild trust with supervisors, solve problems and persist in 
training. These findings are in line with previous research on the role of job crafting to satisfy the 
basic needs that enhance work engagement: autonomy, relatedness and competence at work 
(9,10). Similarly, our findings align nicely with previous observations on the importance of job 
crafting for identity development and to make work meaningful (1,2,11). Moreover, drawing on 
these results, our study adds to previous literature in different ways. First, to our knowledge, no 
other studies have shed light on the proactive mechanisms developed by surgical residents to 
enhance their work engagement to persist. Our study contributes to the call to elaborate the 
concept of job crafting in specific workplace contexts (12–14). Finally, the study emphasizes that 
persistence in training is more than a “passive acceptation” of the working conditions as previous 
studies on residents’ attrition suggest (15,16): it is the result of the resident’s active approach. 
How do supervisors’ leadership styles relate to residents’ job-crafting abilities from the 
perspective of both residents and supervisors’? 
The results of Chapter 3 drew our attention to one fact: residents mentioned that the surgeons 
in charge of their training have an important role in strengthening their ability to craft their jobs. 
More specifically, that role depends on the surgeons’ leadership style in the workplace. As 
hypothesized in Chapter 4, we found that surgeons with a transformational leadership style had 
a positive effect on residents’ job crafting. Residents felt that those surgeons contributed to a 
supportive training environment in which residents found a non-threatening trusting atmosphere 
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to craft their jobs. Furthermore, in residents’ views, those surgeons were willing to offer more job 
resources for the resident, such as support, teaching and feedback. Ultimately, residents perceived 
that surgeons with a transformational leadership style were committed to modelling effective 
ways to handle the surgical environment’s demands, like finding effective solutions to difficult 
situations such as surgical complications or conflicts arising at work. Because transformational 
leadership is change-oriented, our results are in keeping with preliminary evidence indicating that 
such leaders have a positive effect on their followers’ abilities to proactively change their working 
conditions or, in other words, to craft their jobs (13,17,18). Our findings are also related to 
previous research on transformational leaders’ influence on the positive workplace atmosphere 
and on the provision of role models and job resources for their followers (13,19–21). This study 
adds to the current literature in different directions. First, it contributes to the understanding of 
the positive effect of surgeons’ transformational leadership on residents’ education from a job 
crafting perspective. Previous research focused almost exclusively on its effects on clinical 
outcomes such as patient safety and team performance (22,23). Ultimately, the JD-R and 
transformational leadership theories should build in other frameworks for their theoretical 
maturation and development (4,24). In the present study, the JD-R theory contributed to filling a 
theoretical gap in transformational leadership theory, the lack of clear understandings of the 
relationship between leaders’ behaviours and followers’ responses (24). Simultaneously, the 
leadership framework contributed to elaborating on an unsettled issues in the JD-R theory: the 
need for explanatory underlying mechanisms influencing employees’ wellbeing (4).
Having identified the effect in Chapter 4, we set out to understand how surgeons transform their 
residents to craft their jobs. In Chapter 5, therefore, we explored the surgeons’ perspectives. 
We identified surgeons who were perceived by residents as supervisors who encouraged 
residents to take the lead in crafting their jobs and interviewed them to learn about their 
transformational actions. Foremost, we noted their deliberate actions to act as a role model for 
their residents: exhibiting professionalism in patient care, satisfactory interactions, and 
coherence between personal and professional life. Then, we explored their actions to increase 
the availability of resources for residents to foster their ability to control the environment. First, 
surgeons believed that they strengthened residents’ autonomy at the workplace through a 
progressive approach of increasing participation and responsibility. Second, they coached 
residents to deal with competing training interests (i.e., workload and administrative pressure). 
Third, these surgeons connected with residents, being open and available to discuss their 
expectations and interests, as well as to deal with possible sources of emotional distress. Finally, 
surgeons reported that they support residents in handling complications and errors without 
abandoning or blaming them. Ultimately, the resources and demands that surgeons believed 
residents were able to craft from their actions coincide with those mentioned by residents in 
Chapter 3. However, the results in Chapter 5 emphasize that residents’ transformation might 
occur when leaders prioritize “human relationships” instead of prioritizing the “task” (25,26). 
Our observations indicate that the surgeons’ primary target in transforming their residents to 
Discussion
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craft their jobs might be stimulating their personal strengths. Previous studies conducted from 
the residents’ perspectives fit well with our findings, given that these studies also emphasized the 
importance of personal strengths in the resident to increase feedback, coaching and collaboration 
(27–31). The contributions of this study resemble those of Chapter 3 regarding the role of 
supervisors with focus on residents’ education and not only on clinical outcomes. Moreover, the 
study offers a different contribution: it responds to the call to elaborate on how leaders transform 
their followers, principally from the leaders’ perspective (24). 
Strengths and limitations
This PhD dissertation has different strengths. First, we combined two theoretical frameworks 
to assist the exploration of the research questions in the surgical context. Our studies were 
underpinned by the job demands-resources and transformational leadership theories. Those 
theoretical lenses allowed us to understand residents’ work engagement to persist in surgical 
training. Second, we applied a variety of methods, such as quantitative cross sectional, 
constructivist grounded theory (CGT) and sequential explanatory mixed-methods research, to 
unravel the complexity of job crafting in the clinical training context. Finally, combining the 
perspectives of residents and surgeons made it possible to explore the roles of both stakeholders 
in the process of job-crafting and work engagement to persist in training. 
Nonetheless, the findings in this PhD dissertation must be interpreted in light of its limitations. 
First, the studies were conducted in only one training context, at Colombia. Although we 
included multiple programs, public and private, from different regions and educational traditions 
in the country, the transferability of findings to other contexts may be limited. Second, the PhD 
dissertation relies on self-report research methods and lacks a direct observation of residents’ 
job crafting and surgeons’ leadership behaviours in practice. Ultimately, this PhD dissertation 
lacks explanation of how the residents’ transformation occurs to craft their jobs at different 
stages of the training program.
Suggestions for future research
The limitations of the present PhD dissertation offer opportunities for the research agenda. A 
first opportunity is to perform studies in other training contexts to add generalizability to our 
findings. Despite the fact that the present research context has similarities with respect to other 
western countries, such as a hierarchical structure, competition and pressure for high standards 
in the resident (32–35), we believe the Colombian context poses specific challenges for residents. 
In particular, the training context is university-based, whereas in other countries it is hospital-
based. That difference may account for differences in the availability of educational resources for 
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the resident and facilities for training. Related is the fact that residents lack a formal contract with 
the hospital. This creates additional demands for the resident, considering they have to pay a fee 
for their training instead of receiving a salary. Some residents even work as general physicians in 
parallel with their training, which imposes extra workload. A second opportunity for research is 
to conduct ethnographic observational studies in the surgical field to capture the scope of 
residents’ job crafting. Those studies can explore topics including how residents actually increase 
their challenges and resources at the workplace while diminishing hindering demands, and how 
surgeons contribute to those endeavours. Finally, we suggest future studies to explicitly explore 
how residents’ transformation to craft their jobs occurs or develops over time. Longitudinal 
qualitative studies through periodic in-depth interviews with residents at different times in the 
training program may give such insights. 
Practical implications 
In this research, we have explored the nature of residents’ work engagement to persist in surgical 
training. Our findings revealed that residents’ job crafting is crucial for this and that supervising 
surgeons have an important role in transforming their residents to craft their jobs. These findings 
offer opportunities to develop interventions to strengthen both residents’ job crafting and 
surgeons’ leadership. First, interventions should begin by explaining to residents and surgeons 
what job crafting is, why it is important, and what can be achieved when jobs are crafted. Then, 
additional training for residents can focus on how to craft particular structural and social job 
resources; we identified resources on which such training can be focused, such as enhancing 
autonomy, participation and peer collaboration. At the same time, resident training should be 
designed to craft their hindering job demands, such as conflict and workload. Such resident 
training may contribute to integrating job crafting in the core of competency frameworks in the 
health professions (36). When focussing on surgeons, our research also has implications for 
leadership training. This should contain the following aspects: 1) modelling for residents how to 
increase job resources and handle job demands; 2) supporting residents’ understanding of their 
working conditions; 3) coaching residents to develop self-directed behaviours to craft their 
working conditions according to their needs and preferences; and 4) offering feedback to 
promote residents’ self-reflections on their job crafting behaviours. 
Conclusion
Focused on residents’ work engagement to persist in surgical training, the present research sheds 
a positive light on the negative problem of its counterpart attrition. From that perspective, 
residents’ job crafting emerges as an important precursor of their work engagement. Our results 
indicate that residents’ proactive capacity to optimize and change their working conditions is 
Discussion
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influenced by surgeons’ leadership. These findings have important implications for practice. 
Specifically, more attention should be paid to strengthening residents’ job crafting as a vital aspect 
of their self-regulated learning at the workplace. Additionally, more emphasis should be placed on 
surgeons’ leadership to drive positive changes in those aspects of residents’ education. Ultimately, 
our findings and the implications we have identified offer opportunities for further research. 
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Chapter 1: Introduction
This PhD dissertation began with a general examination of residents’ attrition, considering its 
negative impact on the provision of surgical care, training programs, and individuals. In the first 
part of Chapter 1, we described three different perspectives explaining attrition, using mainly 
quantitative studies that were based on the perceptions of those who tend to leave training. We 
explained that only a limited number of studies have explored the problem from a positive side 
and used qualitative approaches to inquiry. Subsequently, in the second part of this chapter we 
looked at the problem from a positive side, that is, by spotlighting what it is that the vast majority 
of residents actually do to persist in training. Introducing the dimension of persistence into the 
study of attrition, we explained the relevance of residents’ work engagement – the opposite of 
attrition –, and how it strongly depends on the actions initiated by residents to craft their working 
conditions. We argued that job crafting is crucial for residents to avoid being passive experiencers 
of their working conditions and to become proactive in shaping their work. In this venture, we 
emphasized that, so far, not many studies have looked at the role surgeons’ leadership styles play 
in transforming their residents to craft their jobs and to enhance their work engagement. We 
therefore addressed the following two research questions:
1. To what extent do surgical residents feel that they possess job-crafting abilities and which 
job-crafting mechanisms do they use to enhance their work engagement to persist in 
training?
2. How do supervisors’ leadership styles relate to residents’ job-crafting abilities from the 
perspective of both residents and supervisors’? 
At the end of the chapter, we presented the theoretical underpinnings that could help us to 
answer the main questions. More specifically, we explained the central concepts of the Job 
demands-resources (JD-R) and transformational leadership theories. Finally, we presented the 
context of the study.
Chapter 2
In the study described in Chapter 2, we first investigated: 1) the extent to which residents across 
the years of residency training possess job crafting abilities; 2) the relationship between residents’ 
job crafting abilities and the intention to leave training, including the influence of work 
engagement; and 3) the levels of job crafting and work engagement of residents with and without 
serious intentions to leave training. Drawing from the Job demands-resources (JD-R) theory, we 
conducted a quantitative cross-sectional study with a correlational design using self-assessments 
of 202 general surgery residents from 15 residency programs in the country of Colombia. To rate 
their job crafting, work engagement, and intention to leave training, residents filled out the Dutch 
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Job Crafting Scale (DJCS), Utrecht Work Engagement Scale (UWES-17), and an adapted version 
of the Nurse Turnover Intention Scale (NTIS), respectively. Our findings suggest that surgical 
residents, irrespective of their year of training, have well-developed job crafting abilities. As 
hypothesized, job crafting had a negative effect on residents’ intention to leave training, which, 
moreover, was mediated by their work engagement. Finally, the results revealed that residents 
with serious intentions to leave training had lower levels of job crafting skills and work 
engagement, compared to those without such intentions. Hence, our findings underscored the 
relevance of residents’ job crafting to their work engagement and, ultimately, to their persistence 
in surgical training. 
Chapter 3
The results of Chapter 2 called our attention to the need to further explain how surgical 
residents actually craft their working conditions, enhancing their work engagement in the 
process, to persist in training. In Chapter 3, we therefore took a closer look at the specific 
mechanisms underlying residents’ job crafting. Drawing from principles of the JD-R theory, we 
conducted a constructivist grounded theory (CGT) study based on semi structured in-depth 
interviews with 25 surgical residents from five residency programs. We found six mechanisms, 
specifically: 1) building trust with supervisors; 2) being proactive in the workplace to gain 
responsibility; 3) seeking help from peers to deal with the demands of training; 4) seeing errors 
and frustrations as learning opportunities; 5) finding a suitable work-life balance; and 6) searching 
for challenging surgical tasks. In the said study, residents acknowledged that surgeons played an 
important role in mediating these job crafting mechanisms, thereby enhancing their work 
engagement and, ultimately, persistence. The results demonstrated that residents’ job crafting is 
crucial to establish satisfactory interactions in the workplace, to look for opportunities to 
strengthen performance and competence, and to develop visions of themselves as “true 
surgeons” in training. Hence, the study underscored the fact that persisting in training through 
work engagement is an active process that depends on residents’ ability to take advantage of 
resources and challenges and to diminish hindering demands in the workplace.
Chapter 4
The results of Chapter 3 drew our attention to one specific fact: residents mentioned that the 
surgeons in charge of their training made an important contribution to their job crafting. This 
contribution could be related to surgeons’ specific leadership qualities in the workplace. In 
Chapter 4, we therefore conducted a sequential mixed study, drawing from the JD-R and 
transformational leadership theories, to explore the effect of surgeons’ leadership styles on 
residents’ job crafting from residents’ perspective. First, 116 surgical residents from seven 
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programs filled out the Multifactor Leadership Questionnaire and the DJCS to rate their 
supervisors’ leadership style and their own job crafting, respectively. We found that surgeons 
with a transformational leadership style had a positive effect on residents’ job crafting. Subsequent 
individual in-depth interviews with 14 surgical residents offered further insight into why this was 
the case. More specifically, residents mentioned that surgeons with a transformational leadership 
style contributed by creating a supportive climate for training with conditions that were favorable 
for crafting their jobs. In residents’ view, moreover, these surgeons were also willing to offer the 
resident more job resources (in the form of support and coaching), while modeling effective ways 
of handling the demands of the surgical environment. These findings highlight surgeons’ role in 
strengthening residents’ ability to craft their jobs, which may enhance their work engagement 
and, ultimately, their persistence in training.
Chapter 5
Having confirmed the effect hypothesized in Chapter 4, we set out to understand how surgeons 
might transform their residents to craft their jobs by exploring supervisors’ perspective. To this 
end, in Chapter 5 we conducted a CGT study into surgeons’ perspective, drawing from the JD-R 
and transformational leadership theories. In-depth interviews were held with a purposive sample 
of 16 surgeons from four residency programs who were perceived as transformational leaders by 
their residents. We identified five actions that surgeons undertook to enhance job crafting in 
residents. They: 1) modeled positive behaviors of a good surgeon; 2) used a stepwise individual 
approach toward autonomy; 3) connected with the resident as a person; 4) supported the 
resident in handling complications and errors; and 5) they coached the resident to deal with 
competing interests. These actions had four consequences for residents. They led to: 1) more 
responsibilities in patient care; 2) more constructive relationships in the workplace; 3) less 
pressure from workload and surgical care duties and; 4) less tensions from personal difficulties 
and errors in patient care. By focusing on the interactions between surgeons and residents in the 
workplace-based learning setting, this study has provided evidence for the relevance of 
transformational leadership in surgical education. Our findings have highlighted the positive 
consequences of such leadership in surgeon educators for residents’ job crafting in terms of 
dealing effectively with job demands and resources during training. 
Chapter 6: Discussion
In Chapter 6, we answered the research questions and discussed our findings in relation to the 
existing literature. Based on the studies included in Chapters 2-3, we provided answers to our 
first research question: “To what extent do surgical residents feel that they possess job-crafting 
abilities and which job-crafting mechanisms do they use to enhance their work engagement to 
Summary
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persist in training?.” We can conclude that job-crafting appears to be well developed in residents 
without serious intentions to leave training. Job crafting skills also have a negative effect on such 
intentions, which is mediated by their work engagement. In other words, residents persist in 
training by crafting their jobs, enhancing their work engagement in the process. They do so 
through several mechanisms aimed to establish satisfactory interactions with surgeons and peers 
(social resources), to look for opportunities to strengthen their autonomy and competence in 
decision-making and surgical operations (structural resources and challenging demands), and to 
diminish the negative impact of frustrations and errors of training (hindering demands). Then, the 
studies included in Chapters 4-5 provided answers to our second research question: “How do 
supervisors’ leadership styles relate to residents’ job-crafting abilities from the perspective of 
both residents and supervisors?” We can conclude that surgeons with a transformational 
leadership style have an important role in strengthening residents’ job crafting skills. This 
transformation in residents to face the working conditions in which they are immersed can be 
attributed to specific actions that surgeons undertake in the workplace, such as modeling, 
connecting, offering support, and coaching. Finally, at the end of the chapter we discussed the 
practical implications flowing from these findings, the strengths and limitations of this dissertation, 
and suggestions for future research.
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Hoofdstuk 1: introductie
Dit proefschrift begon met een algemeen onderzoek naar uitval van aiossen, gezien de negatieve 
invloed hiervan op de verlening van chirurgische zorg, op de vervolgopleiding en op de betrokken 
personen. In het eerste deel van Hoofdstuk 1 beschreven we drie verschillende visies op de 
oorzaken van deze uitval, aan de hand van hoofdzakelijk kwantitatieve onderzoeken gebaseerd 
op de percepties van degenen die geneigd zijn met de opleiding te stoppen. We legden uit dat 
slechts een gering aantal onderzoeken de kwestie van een positieve kant had onderzocht en dat 
daarbij bovendien kwalitatieve onderzoeksbenaderingen waren gehanteerd. Vervolgens bekeken 
we de kwestie in het tweede deel van dit hoofdstuk van een positieve kant, namelijk door in te 
zoemen op de vraag wat het overgrote deel van de aiossen eigenlijk doet om de opleiding toch te 
vervolgen. Bij het toevoegen van een nieuwe invalshoek, namelijk “het continueren van de 
opleiding”, aan het onderzoek naar uitval, legden we uit hoe belangrijk het is dat aiossen bij hun 
werk betrokken zijn (het tegenovergestelde van uitval) en hoe dit sterk afhangt van de acties die 
aiossen zelf in gang zetten om hun arbeidsomstandigheden vorm te geven. We stelden dat deze 
vormgeving, in het navolgende aangeduid als job crafting, voor aiossen van wezenlijk belang is om 
te voorkomen dat zij hun werkomstandigheden passief ondergaan en om proactief te worden in 
het inrichten van hun werk. In dit streven benadrukten we dat er tot nu toe nog niet veel 
onderzoeken hebben gekeken naar de rol die de leiderschapsstijlen van chirurgen spelen bij het 
aanzetten van hun aiossen tot job crafting en tot meer betrokkenheid bij hun werk. Daarom 
stelden we de volgende twee onderzoeksvragen aan de orde:
1. In hoeverre vinden aiossen chirurgie dat zij over job-crafting-vaardigheden beschikken en 
welke mechanismen voor job crafting wenden zij aan om meer betrokken te raken bij hun 
werk zodat ze de opleiding continueren?
2. Hoe verhouden de leiderschapsstijlen van supervisoren zich tot de job-crafting-vaardigheden 
van aiossen, volgens zowel aiossen als supervisoren?
Aan het einde van het hoofdstuk presenteerden we de theoretische onderbouwing die ons zou 
kunnen helpen om de hoofdvragen te beantwoorden. Meer specifiek legden we de kernbegrippen 
van de job-demands-resources-theorie ( JD-R-theorie) en van de transformationeel-leiderschaps-
theorie uit. Tot slot presenteerden we de achtergrond van het onderzoek.
Hoofdstuk 2
In de in Hoofdstuk 2 beschreven studie onderzochten we eerst: 1) in hoeverre aiossen uit alle jaren 
van de vervolgopleiding over job-crafting-vaardigheden beschikten; 2) het verband tussen hun job-
crafting-vaardigheden en het voornemen om de opleiding te stoppen, alsmede de invloed van hun 
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betrokkenheid bij het werk; en 3) de mate waarin aiossen die wel én niet serieus voornemens 
waren de opleiding te stoppen gebruik maakten van job crafting en bij hun werk betrokken waren. 
Gestuurd door de JD-R-theorie verrichtten we een kwantitatief, cross-sectioneel onderzoek met 
een correlationeel ontwerp, waarbij we gebruik maakten van zelfbeoordelingen van 202 aiossen 
algemene chirurgie uit 15 vervolgopleidingen in Colombia. Om hun job crafting, hun betrokkenheid 
bij het werk en hun voornemen om de opleiding te stoppen te beoordelen, vulden aiossen drie 
vragenlijsten in, respectievelijk de Spaanse vertalingen van de Nederlandse Job Crafting Scale (DJCS), 
Utrechtse Work Engagement Scale (UWES-17), en een aangepaste versie van de Nurse Turnover 
Intention Scale (NTIS). Onze bevindingen geven aan dat aiossen chirurgie, ongeacht hun 
opleidingsjaar, bekwaam zijn in job craften. Zoals verondersteld, had job craften een negatief effect 
op het voornemen van aiossen om de opleiding te stoppen, welke bovendien beïnvloed werd door 
hun betrokkenheid bij het werk. Tot slot toonden de resultaten aan dat aiossen die serieus 
voornemens waren om de opleiding te stoppen, minder bekwaam waren in job craften en minder 
betrokken waren bij hun werk dan aiossen die dit voornemen níet hadden. Hiermee onderstreepten 
onze bevindingen het belang van job crafting door aiossen voor hun betrokkenheid bij het werk en 
uiteindelijk voor het continueren van de opleiding tot chirurg.
Hoofdstuk 3
Dankzij de resultaten van Hoofdstuk 2 werd onze aandacht gevestigd op de behoefte aan meer 
inzicht in hoe aiossen chirurgie hun arbeidsomstandigheden eigenlijk vormgeven en zodoende meer 
betrokken raken bij hun werk, zodat zij de opleiding continueren. In Hoofdstuk 3 gingen we 
daarom dieper in op de specifieke mechanismen die aan job crafting door aiossen ten grondslag 
liggen. Geleid door de principes van de JD-R-theorie verrichtten we een constructivistisch-
gefundeerde-theoriestudie (CGT-studie) die gebaseerd was op semigestructureerde diepte-
interviews met 25 aiossen chirurgie uit vijf vervolgopleidingen. Daaruit kwamen zes mechanismen 
naar voren, namelijk: 1) een vertrouwensband scheppen met supervisoren; 2) zich op de werkplek 
proactief opstellen om meer verantwoordelijkheden te krijgen; 3) de hulp van collega’s inroepen 
om aan de opleidingseisen te kunnen voldoen; 4) fouten en frustraties zien als leerkansen; 5) een 
goede balans vinden tussen werk en privé; en 6) op zoek gaan naar uitdagende chirurgische taken. 
In het onderzoek gaven de aiossen aan dat chirurgen een belangrijke rol speelden bij het stimuleren 
van deze job-crafting-mechanismen, waardoor ze er tevens voor zorgden dat zij meer betrokken 
raakten bij hun werk en uiteindelijk de opleiding continueerden. De resultaten toonden aan dat job 
crafting door aiossen van wezenlijk belang is voor het tot stand brengen van een goede 
samenwerking op de werkplek, voor het zoeken naar kansen om prestaties en competenties te 
verbeteren en voor het zichzelf gaan zien als “echte chirurgen” in opleiding. Hiermee benadrukte 
het onderzoek dat het continueren van de opleiding door betrokken te zijn bij het werk een actief 
proces is dat afhankelijk is van de mate waarin aiossen in staat zijn om middelen en uitdagingen te 
benutten en om eisen die een belemmering vormen op de werkplek in te perken.
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Hoofdstuk 4
De resultaten van Hoofdstuk 3 wezen op een bijzonder feit: aiossen gaven aan dat de chirurgen die 
hen opleidden een belangrijke bijdrage leverden aan hun job crafting. Deze bijdrage hield mogelijk 
verband met specifieke leiderschapskwaliteiten van deze chirurgen op de werkplek. In Hoofdstuk 
4 verrichtten we daarom aan de hand van de JD-R-theorie en de transformationeel-leiderschaps-
theorie een sequentieel multimethodisch onderzoek naar wat volgens aiossen het effect is van de 
leiderschapsstijlen van chirurgen op hun job crafting. Eerst vulden 116 aiossen chirurgie uit zeven 
vervolgopleidingen 2 vragenlijsten in, namelijk de Multifactor Leadership Questionnaire en de DJCS 
om respectievelijk de leiderschapsstijl van hun supervisoren en hun eigen job crafting te beoordelen. 
We constateerden dat chirurgen met een transformationeel-leiderschapsstijl een positief effect 
hadden op job crafting door aiossen. De individuele diepte-interviews die we vervolgens hielden 
met 14 aiossen chirurgie boden meer inzicht in de vraag waarom dit het geval was. Meer specifiek 
gaven aiossen aan dat chirurgen met een transformationeel-leiderschapsstijl hielpen bij job crafting 
door te zorgen voor een ondersteunend leerklimaat met gunstige omstandigheden voor het 
vormgeven van hun werk. Volgens de aiossen waren deze chirurgen bovendien ook bereid om hun 
meer arbeidsmiddelen aan te reiken (in de vorm van ondersteuning en coaching), en fungeerden zij 
tegelijkertijd als rolmodel door te laten zien hoe effectief om te gaan met de eisen van de 
chirurgische omgeving. Deze bevindingen benadrukken de rol die chirurgen spelen bij het 
versterken van de mate waarin hun aiossen in staat zijn om hun werk vorm te geven, wat ervoor 
kan zorgen dat zij meer betrokken raken bij hun werk en uiteindelijk de opleiding continueren.
Chapter 5
Nadat we in Hoofdstuk 4 het veronderstelde effect hadden bevestigd, probeerden we inzichtelijk 
te maken hoe chirurgen hun aiossen mogelijk aanzetten tot job crafting door het perspectief van 
supervisoren te belichten. Hiertoe verrichtten we in Hoofdstuk 5 een CGT-studie naar het 
perspectief van chirurgen, waarbij we ons lieten leiden door de JD-R-theorie en de transfor-
mationeel-leiderschapstheorie. Er werden diepte-interviews gehouden met een doelgerichte 
steekproef van 16 chirurgen uit vier vervolgopleidingen die door hun aiossen als transformationele 
leiders werden gezien. We onderscheidden vijf acties die chirurgen ondernamen om job craften 
door aiossen te stimuleren. Zij: 1) fungeerden als rolmodel door voor te doen hoe een goede 
chirurg zich gedraagt; 2) maakten gebruik van een stapsgewijze, individuele aanpak richting 
autonomie; 3) onderhielden persoonlijk contact met de aios; 4) hielpen de aios om te gaan met 
complicaties en fouten; en 5) coachten de aios in het omgaan met tegenstrijdige belangen. Deze 
acties hadden vier gevolgen voor aiossen. Zij leidden tot: 1) meer verantwoordelijkheden in de 
patiëntenzorg; 2) meer constructieve relaties op de werkplek; 3) minder druk door werklast en 
chirurgische zorgtaken; en 4) minder spanningen door persoonlijke problemen en fouten in de 
patiëntenzorg. Door te zoomen op het contact tussen chirurgen en aiossen in de werkplek-
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leeromgeving, toonde dit onderzoek het belang aan van transformationeel leiderschap in de 
chirurgie opleiding. Onze bevindingen wezen op de positieve gevolgen van dergelijk leiderschap 
van opleiders chirurgie voor job crafting door aiossen met betrekking tot het effectief omgaan 
met arbeidseisen en -middelen tijdens de opleiding.
Hoofdstuk 6: Discussie
In Hoofdstuk 6 beantwoordden we de onderzoeksvragen en bespraken we onze bevindingen in 
relatie tot de bestaande literatuur. Op basis van de onderzoeken uit Hoofdstuk 2-3 beantwoordden 
we onze eerste onderzoeksvraag: “In hoeverre vinden aiossen chirurgie dat zij over job-crafting-
vaardigheden beschikken en welke mechanismen voor job crafting wenden zij aan om meer 
betrokken te raken bij hun werk zodat ze de opleiding continueren?” We kunnen concluderen dat 
aiossen die niet serieus voornemens zijn de opleiding te stoppen, bekwaam blijken te zijn in job 
craften. Job-crafting-vaardigheden hebben een negatief effect op dit voornemen, dat bovendien 
wordt beïnvloed door hun betrokkenheid bij het werk. Met andere woorden, aiossen continueren 
de opleiding door middel van job craften, waardoor ze tegelijkertijd meer betrokken raken bij hun 
werk. Dit doen ze aan de hand van diverse mechanismen die erop gericht zijn om een goede 
samenwerking met chirurgen en collega’s tot stand te brengen (sociale middelen), te zoeken naar 
kansen waarmee ze hun autonomie en competenties op het gebied van besluitvorming en 
chirurgische verrichtingen kunnen vergroten (structurele middelen en uitdagende eisen), en om de 
negatieve invloed van frustraties en fouten tijdens het leren in te perken (belemmerende eisen). De 
onderzoeken uit Hoofdstuk 4-5 gaven vervolgens antwoord op onze tweede onderzoeksvraag: 
“Hoe verhouden de leiderschapsstijlen van supervisoren zich tot de job-crafting-vaardigheden van 
aiossen volgens zowel aiossen als supervisoren?” We kunnen concluderen dat chirurgen met een 
transformationeel-leiderschapsstijl een belangrijke rol spelen bij het stimuleren van de job-crafting-
vaardigheden van aiossen. Deze transformatie in aiossen om de arbeidsomstandigheden waarin zij 
worden ondergedompeld tegemoet te treden, kunnen worden toegeschreven aan specifieke acties 
die chirurgen op de werkplek ondernemen, zoals contact maken, fungeren als rolmodel, bieden van 
ondersteuning en coaching. Tot slot bespraken we aan het einde van het hoofdstuk de gevolgen 
voor de praktijk die uit deze bevindingen voortvloeien, alsmede de sterke punten en de beperkingen 
van dit proefschrift en deden we aanbevelingen voor toekomstig onderzoek.
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1. (Research)  
What is the main objective of the research described in the thesis 
and what are the most important results and conclusions? 
The aim of this dissertation is to contribute to a better understanding of residents’ persistence 
in surgical training. The dissertation is underpinned by the job demands resources (JD-R) and the 
transformational leadership theories (1,2). Central in our research is the idea that persistence 
strongly depends on residents’ work engagement, which is a positive wellbeing state at work 
whose main characteristics are dedication, vigor and absorption (1). We conducted four empirical 
studies using quantitative, qualitative and mixed methods designs, from the perspective of 
residents and surgeons. Our results highlight the importance of residents crafting their jobs 
within the surgical workplace to enhance their work engagement. In this way, they can increase 
the available resources and challenges in the clinical environment (i.e., autonomy and peer 
collaboration) and diminish those demands that hinder their performance (i.e., conflict, work-
pressure). Such capacity is in keeping with the concept of job crafting (3). In this vein, we also 
highlighted that surgeons in charge of training have a paramount role on that capacity of residents 
to craft their jobs: they can do so through their leadership. To conclude, the present dissertation 
indicates that more attention should be paid to strengthening residents’ job crafting as a crucial 
capacity of their self-regulated learning at the workplace. Additionally, the research also 
emphasises that more attention should be placed on surgeons’ leadership to drive positive 
changes in those aspects of residents’ training and development. 
2. (Relevance)  
What is the (potential) contribution of the results from this 
research to science, and, if applicable, to social sectors  
and social challenges? 
Surgical training has been founded on rigour, hierarchies, high demands and competitiveness. 
Such characteristics of the environment, in turn, are precursors of negative consequences for the 
resident. The increasing rates of burnout and attrition of training programs, and the lack of work-
life balance are some examples of such consequences. These consequences, additionally, have a 
negative impact on the normal operation of hospitals and, ultimately, in the sustainability of the 
surgical workforce. Thus, is of great importance that surgery, like other large medical specialties, 
is an indivisible and indispensable part of health care and equity (4). 
This dissertation is relevant for the society because we gained a better understanding in how 
residents craft their jobs in the benefit of their wellbeing and persistence in training, in the benefit 
of the organization and, therefore, in the benefit of the sustainability of the surgical workforce. 
We also gained better insight in how surgeons can help residents to do so. Surgeons should offer 
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a supportive environment to strengthen the capacity of residents to optimize their jobs to 
enhance their work-engagement. As members of the training programs, surgeons must be aware 
of their responsibility to support residents to self-regulate their job at the workplace. These 
benefits are critical considering the challenges faced by healthcare systems around the world in 
terms of global surgery, such as the shortage of the surgical workforce, the raising of the global 
burden of surgical disease and its costs, and the negative consequences of unsafe surgical care (4). 
Therefore, all efforts aimed to overcome these challenges are of relevance to society. 
3. (Target group)  
To whom are the research results interesting and/or relevant? 
And why?
The results are directed, in the first instance, to the surgical residents. This dissertation offers 
relevant information on how residents might craft different demands and resources at the 
workplace to improve their wellbeing.  First, they can reflect on the importance of this capacity 
as part of their self-regulation in the workplace. Second, residents can seek for improvements on 
this capacity within the environment with their supervisors, peers and allied staff. Our results are 
also directed to surgeons. In the perceptions of residents, surgeons play an important role to 
strengthen the capacity of residents to control the work environment. Our results can assist 
surgeons to reflect and translate into practice different aspects of their modelling, connecting, 
coaching and supporting role for their residents at the workplace. With these implications in 
mind, our results can also be transferred to residents and supervisors of other surgical 
specialties, considering the similarities in the dynamics of workplace education. Curriculum 
designers and program directors also represent a target group of our research. They have a 
major role in incorporating formal training on the ability of residents to craft their job within the 
surgical curriculum. It has implications for workplace-based assessments, feedback and 
remediation, especially among those who have difficulties and struggle to control a complex 
environment for training. Those who are in charge of wellbeing policies in residency training, as 
part of the Human Resources Management (HRM), can also benefit of our findings. It is very 
important that human resources developers take into account the active role of residents and 
supervisors within these policies. They can do so offering formal training in job crafting and 
leadership in the clinical environment. Inspired by our results, residents and supervisors might 
transform the work environment in a positive way, avoiding a passive role as recipients of the 
organizational policies. Ultimately, our results are relevant for medical educational researchers 
focused in workplace learning. Our results can stimulate further research on the importance of 
job crafting, wellbeing and performance in the clinical context for training. 
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4. (Activity)  
In what way can these target groups be involved in and informed 
about the research results, so that the knowledge gained can be 
used in the future? 
Two studies from this thesis (Chapters 2 and 3) are available as published manuscripts. Chapter 
4 and 5 are currently under editorial review. The published manuscripts and those under review 
were submitted to journals aimed to different target groups (surgeons, medical educators and a 
general audience). The research has also gained interest at national and international conferences 
such as the Conference of the Association for Medical Education in Europe (AMEE 2016), the 
Rogano Conference (2016), the Maastricht University SHE (School of Health Professions 
Education) Academy (2016, 2017, 2018), the National Congress of the Colombian Association of 
Surgery (2017, 2019) and the Intermediate congress of the Colombian Association of Surgery 
(2018), among others. The results have been disseminated through the Division of Education of 
the Colombian Association of Surgery, academic conversations and local scenarios with strong 
presence of surgeons and residents. More speaking engagements for presentations are being 
scheduled in 2021. Links and key findings have also been shared on social media. The thesis will 
also be printed as a book and will be publicly available in 2021. In this venue, our presence at 
national and international conferences and on social media platforms over the next 1-2 years 
should help to expedite the further dissemination of our findings and facilitate interest and uptake 
of our results. 
Finally, our results have implications for the design of specific interventions for residents and 
surgeons which can be summarized in: (a) how can we prepare residents to craft their jobs and, 
(b) how can we strengthen surgeons’ leadership to assist residents to craft their jobs. In the 
discussion chapter we offer a description of the central elements of these interventions. The 
impact of such interventions may take longer (within 5 years) to produce.
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PhD courses, Rogano and AMEE conferences, for their interest and contributions to my work. I also 
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This project became ever more thoroughly a team product since I benefit from the extraordinary 
supervision of Diana Dolmans, Laurents Stassen, and Willem de Grave. I’ve never worked with a 
sharper, more conscientious group of researchers. I am very grateful to have been able to learn 
from them, not only from their expertise as educators, clinicians, and researchers but also as 
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opportunities to work with you. Alvaro Sanabria was also present during all my PhD trajectory. To 
him, my deepest thanks, admiration, and respect: he has been my professor, colleague, and friend 
for a long time. This achievement is also your Alvaro. I Also thank Jannecke Frambach, Jimmy 
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edition of this book, I am in everlasting debt. Thanks also to the always generous Lilian Swaen and 
Nicky Verlenge for their professional and human support. Ultimately, thanks to the members of 
the assessment committee for their critical review of our work.
A project like this required substantial local support. I am very grateful to Universidad de la Sabana 
for understanding this project in two large dimensions. The first, as an opportunity within their 
ambitious vision of education, society, and medicine, claiming to join the institution with the 
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organizations with high academic standards. Second, to understand this project in the dimension 
of my needs as a member of a family, as an educator, and active surgeon. This roster a generous 
group of persons at different levels of the organization to support, organize and facilitate my PhD 
trajectory. Special thanks to the Commission of Faculty, Sub-commission of Medical Education, Sub-
commission of Research, Department of Surgery and Department of Medical Education in the Faculty 
of Medicine; to the Committee of Training and Education of the Clínica Universidad de la Sabana; and 
the Committee on Aid for Professors’ Formation and the Commission of General Affairs of the Superior 
Council in Universidad de la Sabana. I want to give a special thanks to Camilo Osorio and Rafael 
Carrillo, without whom this journey would not have started. Thanks also to Adriana Cortes for her 
kindness and willingness in all administrative aspects regarding my PhD trajectory, and to Laura 
Gómez and Oscar Carreño, my research assistants, whose work was invaluable.  
In writing this book I profited greatly from conversations, insights, and encouragement by a 
number of my Sabanas’ colleagues, but also from other institutions. I am very grateful to Valentín 
Vega, Eric Espitia, Jorge Restrepo, Diego Sierra, Juan José Pepín, Eduardo Valdivieso, Adriana Serna, and 
Gabriel Echeverry (wherever you are Viejo Gabriel!), for their exciting and passionate visions of 
surgical education. Also, for their optimism, joyfulness, and willingness to “mamar gallo” and 
laugh at the impossible, even in adverse situations. I also would like to thank Arnold Bakker and 
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Milou Silkens for sharing their ideas on my PhD studies. I am also grateful to many colleagues, from 
most surgical residency programs in Colombia, who generously offered me their support and 
cooperation. I would like to thank very especially Gustavo Quintero, Felipe Vargas, Felipe González, 
Maikel Pacheco, German Jiménez, Rodolfo Barrios, Lilian Torregrosa, Rodrigo Castaño, Adonis Ramírez, 
Diego Márquez, Carlos Zapata, Mauricio Osorio, Luis Gerardo Cadavid, José Carlos Posada, and Carlos 
Bustillo. I also thank all chiefs of residents of surgical programs who offered their valuable help to 
coordinate the logistical aspects of each of my studies in their respective institutions. Thanks to 
Francisco Olmos for his guidance at different stages of my PhD. Thanks to Rafa, Luis Felipe, Carlos, 
and Jorge, my old friends, who always were present to encourage me optimism, enthusiasm, and 
confidence.
I warmly thank each Colombian surgeon and resident who participated in this research. I am most 
indebted to almost four hundred of them, who generously entrusted us with the details of their 
life during the collection of data. Your voices, openness, and experiences enriched this book. I 
have omitted, deliberately, the names of participants during interviews, as well as the name of 
their institutions, following our early obligation to protect their identity. Thanks to my patients, 
they were always at the core of my reflections. Thanks to all who were interested in my research 
and took a few minutes of their time to exchange ideas in forums, congresses, symposia, and 
courses in different settings. I am immensely grateful because those conversations resulted in 
helpful ideas and productive reflections on my work. Thanks to the editors and reviewers from 
different surgical and medical education journals who contributed to improve our studies and 
manuscripts. Ultimately, thanks to Ipskamp for their impeccable work during the edition of this 
book. At this point, the readers who are starting or finishing this book may realize what King Pele’s 
words mean to me: “no individual can win a game for himself”.
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